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#BI , * 7 9 v y £lv^tm^rt> C 6 1 a o 7 U - )V - % )V # > 

7U-^-*;^>B§©c 6 _ 10 7'j-;nxfjp ; tfu^^^m 
^;^lft^«!:©Siil^tt5c 6 . 10 7»j-;i'-*;^ 

:ixy h£^t?<h, ^gRtf^#K&££fa±T#& 0 JKD.kSft 
^^^L--/ h $^tfi^7Ktt^X>y h.Kt>HAtf, TfB5£(3a)~(8a) 
-£mt>?Z.tffi-C%Z>. HufB^(3a)~(8a)TS$nSi^7Ktt 
25 VZGtZftft&it&Wte. mtLtf, Tf3^(3b)~(8b)T^ 




Z^-KJ)-(X-Pro)] n 
(3b) 
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(5£(3a) (3b)*, zms, i-xiiSftoT, mit^mmxitmm 

5 ±©S$c£^T. J.m, X, Pro, n»t&Ek:H£) 
15 

R 1 «t&8B**tt:i~y hCtllllfi^b, WIB«^*©^1? 

^j^©/\Dy>ig^, T;vn^~>s, T;vn^->^;v 

*s*?U7fr*)V : &. 7'J-M, 7 7JV^M, Xte^r 
<*^ta^*tf6n5. R 1 ^ iiS> H-XttH&oT, AO 
20 y>m^> 7JW*;WS', TJVn^^ y^n7;^JH, Xtt^r 

Xttl£*±0iE» (0i];U£l~6, $?£U<&1~4) £tkT. S 
25 ^UH. 7)V*U>m, 7)V*r-U>m, JL\Z7)V*~U 

i£.(3b)X'i&Zn2>{kG®\Z&KT, ntt, 1-10 
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/ — ;HB (4-7ot7i;-Jl', 4 nP7i7-;k f h7 

7;^D7x;-Mi'), 7^^->7x;-M (c^^y^ 
**j-y h-jvm (c 1 . 12 7JWHt7h-;H). Aay>ft 

t7h-m7J^ + yt7h 7i y-;MB[# 

£1(2, 4-y7^DtFn^;> 1 2, 3, 5, 6-ff77 
10 J^DtFD + /»ii'), )Vmfc£]* 5ff7i 

S-JVM [tfD#P-;K 7nD^k», t7^I/>h'Jt-Jl' 

t;kFD+^/f;i/-7i;-JH (4-tHD 

20 =^r~>^^^-2, 5-^^f^7x7-Jk 

4-h Hd^^?J1/ - 5 -^fiP7x;-Jk 2- t-7^^-4 
-t FD^py/fJl/- 5 - *?-)Vy x.;-)M3iE<D\i FP^y^f 
iH^f 1 5 C ! . ! 0 7;^^7 x 7 - IS© t b*D*v* 

fJH5ft57x/-J^ (2, 6-ykFa^y^fJH4- 

25 ^f;i/7x;-jk 2, 4-'7tKD + y^f;i/-6-^^7x 
y* — 2, 6 -S?t h'D^y^fJl/- 3 , 4-^/^71;- 
;K 4 - t -Jf-JV- 2 , 6-7tHD*->^Wx;-^ 4 
-x^PA+5y;W-2, 6-^tHD^y>?;i/7x7-JK 4, 
6 -S?fc h'D+y^^JI/- 2--fV7P kfJl/7i;-Mf©iS 
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10 



15 



(^(4a) (4b)«t>, z 2 &tfz m-xumta-DT. mt*mmx 
p r o\$mu\zmv) 

-*IZ 2 R^Z- 3 ilTtt, HufBSiZ 1 tra«o f *tfl:**» (C 4 _ 4 
0 lHiS^ft*IISIXttC 6 _ 4 „^S*^'ft:*5RI8) Xte»5i («r 

at , oc 6 . 1(( 7v->i) m^&A 3 \mmm^(D 
tun *=?-v>. j-j-vy. vtj-fru-vy. v (hU7Ji/ 
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£©C 2 _ 4 7;i/*xl/>&&£##tf SftSo y^D7^l/>i 
S&<!:tfWf 6*l3o 7'J-^>lttttt, 7i^l/X ^"7^ 

10 T*e««Xtt#R«#:*-*>'7;i'*V'>S (t + yC 1 . 6 7M 
*it«^X«#i*«#7;i'*l'>:r*5'£ (0,^7 

^ 7)l*)lM (Ci.eTMM^a, 1/2U7)\,*)V& (C 5 
15 ..y^PT^Sfti*). 7'J-M (7i-M&2) &£<Z> 

B&g£Wr3 7 U tb , n + y7x-jH ) 7;i/ 

^Jl/7i^i, 7^3^y7x^jH> AD7irjHftt') ft 

t -7^7xr;Hft,!:tSoTfeJ;< > 7^3^v7xrM 

-jkS&^oTU < > 7\D7x^;Htt, 7*D ; E7x^k$-, 
25 SA 3 W7MI/>SHfilfc7'J-M m\Z7 xZJH) te, 

U>, =y (bU7JVtD^^) ^^l^>, -iV^uMVy. t- 
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mtzE) tzEtfmfznz. m&m j la &# j lb ««ms (me 
r 1 t^^cDM^s), Apy>if, 7;i/+;u* (C x _ 6 

io 7;v^;p*xtt5>^ o7;i/*;i'7;^M, 0>j;U;f> ^x^i/C^ 
6 7;i/*;vx, tFD + ->7i^jK 1 . 6 7MM, 7JW^;i/7 
x-;i/C 1 l 6 7;p^;w», 7;i/^;n= i^d+>'7i^c 1 . 6 7^ 

*JU«, AD7x-JkG 1 . 6 7MJH^t*), «&*£WT3~>? 

15 £>SiR$nfc4>&< it>-l0^iS^fl.TUTfe £l^>£7 D7 
JU^;l/*, 0tJ;?Lk£> kHD^yyi7D7J^M, 7Jt-*;i/->^D 

tt?>7>J-JH (tiKn^vJPX, 7;w+;i/*, Aoy'Vlfft 
Efrt>MVl2nfr'J>te< t t>-S©g&S£*rbTV:>T*><fcV>7U 
20 fclfctf* kFD^^i^H, 7^+^71^^!, 7 

M;l/7i7-M)5:t') tSi£-?&?Th&< , 7J^JP7x-JP 

7-#**7i;-JHIt ^^Jl/fc H Dt'>7irjH--^ 
v^^^b h* D^y7i-JH, t - Fn^y7x-jH 
25 ft^^TUk 

E^ie-^bTfe J: <), s = 1 R#m= 0t$oTt)J:<« s = 0 R 
t*m=l> s = 1 Rtfm = lfSoTUK 

R 1 a 2fc.t£R '"tLTH ilufBR^^&aS&S^J^T- 
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ttt(3a)tmmz 0X^1~6 mXU. 1~4) i^feoTt) 

5 7)v*-u>m. ^-^i/7;^^^>s^ 7;p+i/>^^^*, x- 
**~>g/ iNw&9wt x ) , 75. hi< *i^>as* mails;- #•**-' 

10 IMA 3 ^. z/?u7)l*U>m. 7U-l/>lT*5t 

^(4b)TS£n3fc£-$>K:&^T> nl + n2 = l~10 (0£ 
U<(il~6 (0H;U£l~4K £SK:$?;£L<&2~6 (#J*:fcf, 
2~4)) 

15 5S(4a)£*rj£T3fc-&^ (Z 2 -(J x a ) u -(A 3 ) s -(J lb ) u -Z 

(a) tf 7x;-^S : 

f7i/-Jk bfX (3-^fjl/-4-kHP4>') t!7x-;P, 
20 t:X (2, 3, 5-h'J^^V-4-h^D^y) k'7HJK t: 
X (3, 5-y-t-7*f^-2-kh*D^y) tf^x^;P. t'X 
(3 -7U;V- 4 - t HD^y) k'7iZJK If* (3-7;i/:*D 
-4-kFD + y^h , 7.x^JK tiX (3, 5-y7MD-4- t 
kh'O + y) k*7i-JK 3 - ^ > S M 5 V U )V- 4 , 4* -5? 
25 kHD^yk'7i-JK tf X ( 3 >*S4 S #V U JU- 4 - k h* 
D*>0 tf7xX;W, 3, 3' , 5, 5' -fh7^fJV-4, 4' 
-ytFD^yk^iZJk 3, 3', 5, 5' -Th^-t-T* 
4' -ykFa^yk'7x-Mt'. 

(b) t'7. (kHD^y/'J-Jl/) 7;W#>Si: 
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(b-l)bX (kFD^^T'J-W *?>m. mXU. bX (4- 
b h*D + y7znJl/) bX (2-kFo4'>7x-Jl.) ;* 

b*X (4-hFo^y-3-^^7i^) bX 
(2-kFD + >'-3-^?;V7i-Jl/) bX 
5 )V- 4 -b FP^y7i-M ^^>, bX (4-kFD^y-2 
-^^7i-^) X*>, bX (2-tKD^y-5-^5 1 ;i/7 
x ~ )V) *?>\ ! kW<;2 - t. F D ^y - 5 - V :/ O b ;W X jc ~ 
bX (4-b Ho^y - 2, 3-y^^7i^) 
bX (2-kFn*y-3, 5-^^fJV7i-JV) *5 
10 >, bX (4 - b H o^>- 3 , 5-y7^7x^) X:?>, 
bX (4-kHD^y-2, 5-7^^71^) bX 
(4-kFD + y-3, 5-^-<7 7^7i^) b 
X (4-kh'D^y-3, 5-y-t-7^7i^) 
bX (4-kFn^y-2, 6-^^^7i-^) ^^>, k*7 
15 (4-kFD^y-2, 3, 5-FU^^7i^Jl^) b 
X (4-7x^-2-kFO^y7i^M ^^X bX (3- 

y^DA+y*-2-kFD^y7ixM ;*^>, bX (2-* 
fJl/-3-y^DA+y^-4-kFa^y7x^) b 
X (4, 5-ykFa^y - 2-^f;i/7x^) bx (3 

20 -7U^-4-kFD^y7x-;V) 2*. 4-^kFo* 

yy7xrJM^X 4, 4 \ 5 - F 'J k FD^y - 2 - ^^k7 
7xZJM^X 2*. 4-ykFo^y-3, 5-^^fJky7i 
2, 3, 4* 4 ! -f F7kFD^">-3', 5' -~J 
2, 3, 4, 4' -fh7kFn + y- 

25 2', 3', 5' -FU^Jk77xZW^X 2, 3, 4, 4' 
-fh7kFo + y^7xr;M^>, 2, 4, 4' -FUkFD 
*v-3\ 5' -y^^y7x^^>> 2, 4, 4' - h «J 
kFD + y-3, 3', 5' -F'J^?JI/y7x-JM^>, 4, 4', 
5-F'JkFD^y-2, 3'. 5' - h U ^fJ^77xrjM^ 
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2, 3, 4, 4' -fh7kHD^-3'r*5' -^^^^7^ 

(b-2)7 U-;P- tfX (th*D + >>7iJ-Jl/) '^^>i, 0J&«, 
1 -7i-Jh 1 , l-tiX (4-hh'D^y7i^) *^>, 
5 l-7xzf-l, (4-hFD^y-3-^?Jl'7x- 

4-t FD^>7x^) ^>^^7i-^- 1 , l-t:X 
(4-kHD^y-3-^^7i^;i') **?y, 1- (4-*5P 
;i/7x-;i/) -1, (4-hKD + y-2, 3, 5-hU 

10 ^^71-^) 1- (4-^?Jl/7i-Jk) -1, 1- 

tfX (4- t HD^y - 2, 3, 6-hU^^7x^W^^>, 
l- (4-f77DtJI/7x-JP) -l, l-hfx 
*>-2, 3, 5-h'J^?Jl/7x^) ^^>> 1- 
y7i-Jl/) -1, 1-hfX (4-kHD + y-2, 3, 6-hU 

15 1- (4-/h^y7x-JV) -1, 1 

-fc*X (4-kHD^y-2, 3, 6-l>iJ^fJl/7x^) ;* ^ 
1 - (4-^h^y7x-W -1, 1 - t?7s (4-b ^*^3 : • 
:>-2, 3, 5-b'J^5 : ;V7x-;i/) *^>, 1- (4-y)V* 
D7x~Jl/) -1, l-t*X (3-7JPta-4-kFD^y7i 

20 -JI/) *^>, 1, 1-77x^-1, 1-tfX (4-tHD + 
y7x;M ;*^>, t:X (4, 5 - yk + y- 2 - ^^Jl'7 
ac-Jl/) 7xz;M^>. h:X (5-7DD-2, 4-ykHo^ 

-> 7 x - 7 x ^ trx ( 5 - 7 n a - 2 , 4-^kb* 

Dty7x;W -4-If^7x-JM^>, tiX (5-70D 
25 -2, 4-^k FD^y7x-JW -4- t -7f^7x-JW^ 
k*7s (4, 5-ykFD^y-2-t-7^7x^) 7x 

(b-3) tf7 (kFD + y7'J-^) x*>^, fllfctf, 1, 1- 
h*7 (4-kFD + y7x^) X^>> 1, 2-tf* (4-kF 
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D^^i-JH I^>, 1, 2-tfT, (3, 5~-J-t-Zf^)V 
-4-kFn + y7i^JI/) x*>, l, 1-tiX (4-kFo* 
z/-3, 5-^^^I/7i-JV) X*>, 1, 1-H7s (2-kF 
D^i/-5-t-^JV7i^) I^>, 1, l-k**(4-k 
5 + 5-i?7t-^JV7x-JV) X^>, 1, 1 - If 

7. (2-k HD*->- 5-^?Jl'7x-;i') X*>, 1. 1-k** 
( 2 - J* ? )V - 5 - *s £ D A. 3r :»W - 4 -*k~K Dt'>7i; ;10 X 
l, 1-tiX (3 -TUJP-4-k FD^V7i^) x^ 
>, 1, 1-tfT. (5-^7DD-2, 4-i?kh , D + '>7i-Jl/) 
10 X*>&£; 

(b-4)TU-;i/- tf^ (tb*D*y7U-;i') x^>^, 00*.^ 
1-7x^-1, (4-kFO*'>7iz;W X^>, 

1-7x^-1, l-fc*X (4-kFD+y-3.-^^7ir 
x*>, l-7x^j|/-l, 1-tfX (4-kFD^y-3- 
15 -fV^Utf;i/7xZ;W X^>, 1-7x^-1, 1-H7(4 
-kFP^y-3 - t -7^1/7x"Jk) x^>, 1 - ( 4 -x h 

D7xX;i/) -1, l-t!7s (4-t FD^->7x-W 

(b-5) b*7 (k Fn*$/7U-;V) i/oA>g, #J*.fcL 2, 2 
20 (4-k Fa^y7xr.jl') -?u/\°x'* 1, 1-fcfX (4- 

kFD^y7x^) 7QA>, 2, 2 - k*7s ( 3 4 - 

kFD + y7xXJl/) :/□/?>. 2, 2-k*7s (3, 5-v^;l/ 
- -4-tFD^y7x^) 7"0/tX ,2, 2 - h*7s (3, 5 - v 
-t-7'fJl'-4-kFD^->7i^) ^H/t>, 2, 2-tlX 
25 (3, •5-'7^^V-2-kFD^y7x-;i') 7°D/^, 2, 2 
-k*7 ( 3 -7 <))V- 4 - k Fo + y7x-;i/) 7 p D/t>, 2, 2 
-k*7. ( 3 -7 U;U- 4 - k h*P*v- 5 - *^)V7 ~f P 

/t>, 2, 2-kX (3- ( 1 -*3^X^;i/) -4-kFn^y 

7xx;u) 7un>, 2, 2-kx (3- ( 1 - *^)V7u tr;u) 
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-4-hHD^y7x-;V) 7*D/t>, 2, (3- (1, 

1 -S^^JI/X^JIO -4-tFD + ^7iZ;i/) ^DA>, 1, 

1- tfX (3 - y^QA*yJl/-4 ~k Ko + S'^xn^) ^P/t 
X 2, 2-k*X (3 -5/£DA*$/JP-4-k KD^->7i-JP) 

5 t-^Hbf77x;-JH, 2, 2-tfX (3-7 

JU^-D- 4- k HD + '>7i-^) yn/t>> 2, 2-k*X (4- 
p ^ ^ ^ x _ JW) ^ 7 ;^n7*Ci /V^ '; "2 r u 2 - £ 7< ( 3 
-"hD-4-h KD^v7x-Jl/) 2- (4-kb*P 

^y7i-W - 2- (2-tFD^y7xZW 2- 
10 (4-hHD^y7x^^) -2 - (3 - t Kn^->7xn;i/) 7 
DAX 2- (4-kFD^y7x^) - 2- (2, 4-5?kF 
D^y7i-f) 7d;0, 2- (4-kFo + y7x^) -2 

- (2, 4-'7kHo + y-3 - ^f^7i-W 7*PAX 2- 
(4-tFD + y7x^) - 2- (2, 5-ykFn^y7xZ 

15 2- (4-tFD^y7i^) -2- (3-->^ 

D^yJH4-tFD^y7x-Jl/) ~7un>^ 2- (4-kF 
D>y7x:W -2- (5-yi?DA^yJH4-tFn^y- 

2- ^f;i/7x-jl/) :/D/1>, 2, 2-k'T. (2, 4-^tKD 

^y-3-^f;i/7xrM 7da>, l. i-k'7 
20 -2, 4-ykFD + y7x-JW 7nn>fti'; 

(b-6) tfx (kKP+->7'j-*) c 4 - 10 T)v*>m> mxa. 

1. 1-k'X (4-k HD^i>7x-;U) 7*>. 2, 2-k'X (4 
-k+*0 + y7x-;V) 79>* 2, 2-tfX (3-v'7P^=^v 
Jh4-kFD^y7x-W 7^>, 1, 1-tfT. 
25 A^yjl,-4-kFD^y-2-^fjP7xZjl/) 7^?>, 1, 1 
-k* (4-kFD + y7x-JV) - 2 -^^7"o/t>, 1, 1 
-k'7> (2-^W-4-kFn + y-5-y^D^yJl/7x- 
;p) - 2 -/^^O/ty, 1, 1-kX (3, 5-v*^;i/-4 

- k H D^y7x-W - 2 - t^frzfUrty. 1, 1-k'X (4 
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-k Hn*->- 3 -t^fry^-JV) 7?>. l, l-kx (5- 
7PP- 2 , 4->>k Fd^->7i^) 7*>, 1 , (4 
-k Ko^^7x-;V) ^y^y, 3, 3-kT. (4-tFD^y 

7i^W ^y$y, 3, 3-kx (4-k Hn+-> - 3 

5 7x~;i/) A>^>, 2, 2-k*7. (4-tHD^>-3-^^ 
7x~JU) -4, 4-i>*?)V7?y. 2, 2-k'X (4-th'D 

- '•^••:-4 ? ^7 : i* = :iv)"A*iJ->, 1, 1 -kX (4-t'HD^^7^) 
■*?$y. 2, 2-b'X (4-hFa + y7i-JI/) t^^>, 1, 
l-k*X (4-tFP=ry7xZJl/) "rtiy&Eo 
10 (c) fcf* (k KD + y7 U is? uTJVjJ >& : 

i, i -kx (4-kHn^y7i^) yzu^yfy, l, 

1 -kX (4-tFo + y-3 v^a^>^>, 
1, 1-kX (4-k h*p^5>- 3, 5-^^Jl/7i-W 5/£ 
p^>*>, l. 1-k'X (4-tFn + y-3-fV7ot!^7 
15 xzi;i/) ypu^yfy. i. l-kx (4-th*n^y-3-t 
-7?^7i-W ^£D^>*>, 1, 1-kX (4-kFD* 
->7x^W '>*PA*i*->, 1, 1-kX (4-kHD^y7i 

- a- t^-ivyzwKir^y. i, l-kx (4^kFn^ 

y7i-^) -4— fV7'Dt!;i/y^nA^it>, 1, l-k*7x(3 
20 -^^V-4-kFD^y7i-W - 4 --f V 7*D P A 

1. 1-kX (4 - k KD + y7i-M -4-7^;i/'> 
^UA^> ( 1, 1-kT. (4 -k HD^y- 3 -^f;i/7i- 
;P) y^DMt>, 1, 1-kX (4-kHD^y-3-'t-:^-- 
^V7x^JV) v'£PA*U->, 1. (4-kh'O + y- 

25 3, 5 -y7^7i^W ->^P^ + lJ->. 1, 1-kX (4- 
tKP^y-3, 5-^^f;l/7xz;i/) - 4 --f V 7d k;U5/^7 
D^it>, 1. l-k*X (4-kHo + y-3, 5-5?*^ 7 
x-;U) -3, 3, 5 - h U D^>, 1, l-k*X 

( 3 - 7x-Jh 4 - k H p^->7 x~;i/) y^u^^y. l, 
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(3-^^DA^r^-4-tFD^^7i-;l') ~>£D 
'vJptfX 1, (3-7'J^-4-kHD + ->7x^) 

(d) A s ##;i/#^;i>2ST*5tf;'&tt (tt*fc£» 4, 4' -v 5 
5 tKD=!r^^7xZ;i/^h> 1 (2, 3, 4-h>JkFD^>-7i 

(4' -kFo + ->-7i^b>ftWkHD*'>7 

-5?fc FO^'>^7i-;i/X-fMi:), A 3 ^7.;v^-^*Tab 
^{k^m (#I;U£> 4, 4' -^*tFD^i/y7i-;MM»5: 
10 £), IXfJl'S, 7)V*U>**z/&* **z/7)V3rU>&. 75 
Fl&i'&ft5h:7 7xy-;i/^t* ; 

(e) A«^>« >1TS 0, J la $Ltf J lb ^7MW>St 

, fclfcfcT 1. 4-tfX (2, 

15 "?>5>;lO ^>if>, 1, 3-bfX [1- (2, 4-7hFD^y 
7i-W ^V7ot°W ^>-tf>, 1, 3 -EX [1- (3-* 
^-4-th , D + i/7.irjP) -rv^otfJl/] ^>i£>, 1, 3 . 
-t'7 [1- (5-^f;V-2-kHn + ->7i-Jl/) -fy yob! 
;U] ^>if>> 1, 3-tiX [1- 

20 7x^Jl/) -TVyot!;i/] ^>i£>, 1. 3-tfX [1- (3, 5 
-•7^^-4-kHD + y7i-^) -fV^otf;!/] ^>if>, 
1, 3-bfT. [1- (2, 3, 5-hU^^-4-tHD^y7 

x^;i/) ^-v y c t!;H- ^>if >, i , 4-t'x [ l - ( 2 , 3 , 

5-MJ^fJV-4-bh'D^y7xZ» -fyynbf;i/] 
25 1, 3-bfX [1- (2 ->^J1/- 5 -5/* D^^Jl/- 4- 

tFD^7xzW <y^Pb!JU] ^>^>, 1. 4-b*7 [1 
- (2 5-y7DA + yJ|/-4-b KD + y7i^) 

-fyypb!;i/] ^>-t*>, l, 3-biy; [1- (3, 4-vkKP 

*y7x^) -ryy°Ptf;i/] ^>-t?>, 1, 3-b:x [1- (3, 
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4, 5 - h U t Ho^V7x-J|/) -iV^uMM 1. 
3 -t'X [1- C3-*^-2, 4-ykKD + '>7.x^) <f 
V7u¥)V] ^>if>, 1, 3- EX [1- (3-£PD-2, 6 

-ytFo*^7i^) -fvyutf;v] 1, 4-tfX 

5 [l-(2, 4-^kFD^->7iZJV) -fV^nt°JH ^>f>, 
1, 4 -EX [1 - (3 4 -5>fc HO^^>7i^) 

< V7U tf;i/] ' A->-^'>-M , 4 - VfX [(3, 5-y/^-4- 
kFP^y7i^) 1. 4-h*X C(2, 3, 

5 - h U^^JU- 4 - h FD + y7x-J|/) 4, 
10 4* -k*X (2, 4-ytFo^y^>^) t*7 x^;i/& <h* ; 

(f) k Kn + ^TJ^^SXii^^S^SSttSft^tt, 
;LfcL t*X (4-kHD^y-3-kFD^y^Jl/-5->fJI/ 
7xZJW *^>, k*X (4-kKo + y-3-kFD + y^^ 
-2, 5-7^^7x'W *$y. HX (4-kh'D^y-5 

15 -kHD + y^^-2, 3 -it^^JVy >, h'X (2 

- t h'D + y- 3 - t FD^y^fJV-4, 5 -y^^7i-JW 

*^>, ex (3-*;ws;w- 4-e FD^y7x-jw 
ex (4-kHn^y-2, 5-^^?ji/7x-W 

1, l-ex(4, 5-7kHD*y-2-^^7x-J|/) 

20 -l - (4 -*fr=i)i<7 2, 2 -ex (4-en 
p + v-3, 5 FD^y^Jl'7i-iW yn/^&fok 

(g) -e-offiofc^to, 0J*.tf> &£Sg£Wf Mb^ti C l - (x 
25 7>- 2 --r;w) - i. i-ex(3, 5-^^f;p-4-kHD 

^r5>7xzi;U) 1. 3-ykHD-3, 3-k*7 (4-t 

Fo + y7x^) - 2H-Oh'-JK2-t>, 1, 3 - v> t 
FO-3, 3 -h'X (4-kFo + y-3-^^7xZjV) -2 
H-OK-^-2-*>» 4- (3, 4-ykh'P-7-kKo 
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*->-2, 4, 4 - h U 2H- 1 -^>Vtf^>- 2 

-l, 3 >"j;vgs^rr*fc£* [4, 

5 fc£L Xtf nSS£Wf Stf;-^ [4 - [1- [4 - 
y7i^) -4-p<5 1 ;U-v^P^+>';P] - 1 - 
7i/-Jk 4 - [1 - h[-4 t->4 4 -b FD + *>-3-^ f-JW 7 x 
-4-^fJk>7D^J/JH - 1 - t^JVX^Jl] - 2- 
^^7i7-JK 4- [1- [4- (4-kHD^y-3, 5- 

3^1/] -2, 6-y^fJ1^7i/-Jk (1,1' 
>-3, 3' --r;W) -4, 4' -b*X (2, 5 J^:7x/ 
-;^) 

(h) 8^fczK*3l*S 7)V*]/>itft) fc^TTSbf 

15 X7i7-JH : 9, 9-k*7 (b HD^y7iz;l/) 7;i/^k> 
mXU. 9, (4-hHD+y7xZJl/) 7Wl'>, 

9, 9-bX (2->fJi/-4-th'D + y7i-^) 7^^l/>> 
9, 9-h*7 (3-/5 1 JV-4-kHD^y7i^) 7)V*U>. 
9, 9 - t'X (2-tHD + y-5-^^7x-JP) 7;P^l/>, 
20 9, 9 -bX (2, 5-y^^-4-kFD + y7x-Jl/) 7 )V 
3rV>. 9, 9-f7 (3, 5-y^^-4-hFo^y7x- 
7;P^l/>, 9, 9-bX (2, 6--7^fJH4-kHD^ 
y7i^) 7;i/^l/>, 9,, 9~b^ (3--fV7otJ|/-4- 
kFD^y7x-J|/) 7;U^l/>. 9, 9-k*7 ( 3 V ^Jl" 
25 -4-kFD^y7x-Jl/) 7M^>, 9, 9-k*7 (3 - t- 
7f>-4-kHa + y7i^) 7)V-*\s>. 9, 9-k'X (3 
-7^*D-4-kHo^y7x-W 7JW^l/>, 9, 9 -If* 
(3-7U;i/-4-b h*P + y7x-^) ^JU^l/>, 9, 9 - b* 
X (4-b h'n + yk'7 1-JH 7 )l>*U>tza o 
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5 n3, n 4K.tfn 5 tt^noXB 1 ^±£>gf!c £^ U n3 + 
n 4 + n 5 ^ 1 r , J, m» X> Pro teMKK:.^ C) 

S1Z 4 ~Z 6 £ LTtt, BfitB5£(3a)©3iZ 1 t^i©^*ifX 

^(5b)TS£n-5fc-&^f;::feViT, n3 + n4 + n5 = l~10 
($f^b<«l~9 (0y*tf3~9), $ *>\ZR £ L< te2~ 6 (M 
15 3-6)) eST^S. 

t)-i©IiS^iILT^Tt)J:^ h U 7 (4 - h Fa + y7 U 
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h'JX (4-tFn + y7x-Jl-) **?y. 7 Zh 
UX7I/-M [tfX (4-kFD^>-3-^Wirjl/) 
-4-kHD^r>'7i-;M^X If* (4-fcFn*->- 3. 5 
-^^^71-^) -4-bHD^->7x-J^3'>, t:X (4 
5 -tFD + y-2, 6 -> ? *^;i/:7x-;i') - 4 - h h'P + '>7i 
-;i/^^>. (4-kFP + y-2, 3, 6-hU/^JW7x 

- - 4-h Fa^y7.i^M^X J tfX;(4, 

^y-Z-^^i^) - 4 - k Pn*->7i-JM^ tf 
X (4-tFD + y7i^) -3-kFn^>7i-^^>, 
10 kfX (4-kFP^y-2-^5 : Jl'7ir;V) -2-kFD + y7 
x-Jl/^^>, tfX (4-kFo + y7i^) -3, 4->>-t 
-7fJV-4-tFD^y7i^JM^>, h:X (4-tFn^y 

- 3 -/?;|/7x-;V) -3, 5-y-t-7fJH4-kFD + 
y7x^M^>, hfX (4, 5-ykFD^y-2-/fJl/7i 

15 -;w)-3, 5-y-t-7^-4-kFD^y7xr;M^> 
&£L y ^ o 7 Jl/^S^f 1 5 F 'J X 7 x ; - AS [ k'X (5- 
5s & 0^\^^;l/~ 4-kFD + y-2 -^Jl/7i-JH - 4 - k 
FD^y7xZJM^> t!X (5-y^DA + yJl/-4-kFD 
2-^^7i-W - 2 - fc Fo*y7x-JP^^>^i , ] 1 

20. ADy>Ifft#t« h 'JX7x;-JHCk , 7 (5-?DD-2, 

4-ykFn + y7x-^) - 4- k Fa^y7x^M^>, t* 
X (5-^pp-2, 4-ykFD^y7x^) - 2-kFo^ 
y 1 7xr;M^>ftt , ],7;i/3 4 : yi&Wt§ h 'J7 7,i/-^S 
[k*7 (4-kFo^-/7i-W -4-kFa^y-3-^F^ 
25 y7irJM^>, t*X (4-kFD + y-3-^f;i'7x-^) 
-4-kFo^y-3-^F + y7x-jV^^>, t*X (4-kF 
D*8>- 3-^^7i-^) - 2-kFa + y-6-^F^y7 
x-;U^^>, tfX (4-kFD + y-2, 5-y^^7x-JV) 

- 2 - t Fo + i'- 6 F + y7x-JM^>ftt'] fc£rt*0!IS 
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(6a) 




[(4-(X-Pro)] n6 



l(J)-(X-Pro)l n7 

(^(6a) (6b)4», z 7 ~z 9 «, m-xfcmtz?Tm4t*m : mx.\zM 

gc£5*b, n6, n 7 R^n 8 «^ 0 Xtt 1 KlOStf ^ 

n6 + n7Xt+n8^1T&<5o r , u > J,m\ X, Pr 

io iz 7 ~z 8 tbxit mtttis&wmz 1 tmm<Dmik*mmy. 
\-zm.mm (mz, ->^DA^>iftf0c 4 . 8 ->^P7W>i, 

RtfJ 2b &. ME^(4a)©]g^»A 3 ^, MSJ^MSJ^ 

15 yy*v>M (c ^67^ u>Sfc£)» t;w^^^>S. v (c 2 _ 4 x 

;W*r^y>2lfc£K ^DA^^>k>S ( C 4 _ 8 □ 7Jl/* V > 
7'J-k>I (7i-l/>, t75 1 l/>i)5:i:©C 6 . 1 0 
7'J-^>S. 7;U^"l/>-9, 9 -iM 

20 2 a Rtf J 2b tt* tufBR 1 tPHi©MmS> Aoy>if. 
7)V*)Vm (C ,.,7Wiftt*). is>7U7)[,3r)\,m (C 5 _ 8 -> 
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T)l*)V\i Y^U^-^y ^-)VC 1 _ 6 7)V^r)Vm> AP7 

15 5 7'J-;H (kh'n + y^S, 7)V*)l&. ADy^gfftt'* 
eiKSnfci!>ft:< <hfc — g©M&S£#LT^Tfc<J:^7 U— ^ 

;P7i;-;H^t*) &i*T^oTt>ck< > 7;w^;P7xn;i/*tt, 
20 7JVW7i;-jPSi4\ ^?;n:i«D + 5/7i=JH, 

k HP + v'7x^S, t -^^;Wb h , a^y7i^H&i'T-$ 



' (C 1 . 6 7Ml/>S^:^);III^f UT^tfei^y7D7il' 
25 (hHD^yy;?D7M«a ^M&S^W LT V>T 

&ckv>7U-;wg (7;mr;V7x-;vg, 7;nn*~>7'x-jv», 

tttl~5 (#l;b<tel~4, #£1~3) uR 
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tfmttOXttlTffcD* u = lT*5. lilR 1 ', R 1 8 

§iz 7 ~z 9 {--oviT, ^n^en. mm$.(3fi)tmm'v$>2>° 

S:(6b)T^$n^'fb;-&^l(C*5^T, n6 + n7Xt+n8 = 3~ 
5 1 0 (#);Lfcf 3 ~8), #i:L<tt3~7 (#);Uf> 3~6) ggT 

0X71;-]^ bx (kFD + y^>^) -bh*o 

*->^>-fe*>iiK 09*.**, 1, 5 -bX (■4-hHD + ^>^V) 

15 -2, 4-7tFD^'>^>f>, 7;!/^JH^ft5hU7 7x 
/-;Hg [2, 4 -If* (4-kKn + -M>yJk) -6-*^ 
7i;-JK 2, 4-tTX (4 -b Kn=^>- 3 -*5PJl^>> ? ;i') 
-6-/fJV7xy-;k 2, 4-bX (4-tFD + ^-2-^ 
- 6-^^7x;-jK 2, 4-b* (4-bK 

20 D*v-3, 5-7^fM>^) - 6- ^fil/7i/-Jk 2, 
4-b*7. (2, 4 ->*b K a**s'<>i?)V) -6-/?JP7i;- 
;K 2, 6-b*X (4-kHD^y^>yiP) - 4 -^^7i / 
-Jk 2, 6 - b*X (4 -b Fo^> - 2 -^^;i/^>v;i/) -4 v „ 
-^fA7i/-JP, 2, 6 - h'7 (4 - b FD^y - 2 , 5-v 

25 -4-/f^7x/-JK 2, 6-bX (4-b 

FD^y-3, 5 -^*^;i/^>s?;i/) - 6 -j*^;U7x/-jk 

2, 4-fcf* (4-b h , a^r^>y» - 6-l^7i;-Jk 
2, 4-b*X (4-tFD^y-3, 5 - v ^ > -6 

-XfJ|/7i/-Jk 2, 6-bX (4-tFO^y^>yjP) - 
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4-t-^7x/Hk 2, 6 -bfX (4-t FD^> - 3 - 
;*^;i"S>v*;lO - 4-t-W7x/-JK 2, Q-MTs (2, 
4-^tHD^y^>^) -4-^^l/7i/-Jk 2, 6 - fc* 
X (2, 3, 4-h'JkHD + ^^>^Jl/) -4-/fJP7x;- 
5 ;K 2, 6-fcfT. (2, 4-ykFD + y^>^) -4-t-^ 
,fJV7i;-Jk 2, 6-HX (4-bKO + ^>^) -3, 
4 - 5? ;* 3^1/ 7 xV ^9i^ : 2<M4 (2, 4 + 

-6-^V7"Dt!jl/7x;HK 2, (2, 4- 

ykFD + y^>^)-4-75Jl'7i;-Jk 1. 5-tfX(4 

10 -kHn^y-3, 5 -S>*^;P<*>5W) -2, 4-5?kHD* 
>>- 3 D7J^MStt5 h'JX7 

xy-;HSi [2, 4-fcfX (4-kh*P + 'M>^) -6-2/^ 
P^v^x/-;!/, 2, 4-tiX (2, 4-'7kKD^'>^> 
v 5 ;!/) -6-y^DA + yJl'7x;-;P ) 2, 6-bfT; (4-kH 

15 n3-i"Oi/)V) -4-'>^QA^yJl'7x;-Jh 2, 6-tiX 
(4 - h H D^->- 2 , 5 5^1/^ -4-5/*n"\3r 
yJP7i;-jK 2, 6-fcfX (2, 4-ykHD^yA>^^) 
-4-y^DA^yjV7x;-Mi , ],7'J ;WS<a *T bUX7x7 
-)Um [2, 4 -HX (3-7U^-4-kFD + M>^) - 

20 6 -^^7x;-J^t1, Any>tl h U77xy-jVg[2, 
6-tiX (5-^pp-2, 4-'7kFD + y^>^) - 4 - j* 

. (ii)Iftg#T- f7^X7x ? ;.-M : 

jiigS J 2a Rtf J , b ^Li7x;-«mu &z>m 

25 CAD^VJIf^ T^ + ^a, y^o7J^JH, 7J^*yI& 

h7^77i7-JH (WAfcf, t*X [kFD^y- (kHo + y 
^>v;U) -7xr;H 7)V%>m)> mx\$, tfx [4-kFD^ 
> - 3 - (4-k.FD^y^>^) - 5 -^^;U7x-;V] 
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>. kfX [4-bHn + 5/-3- (4-kFD + y-3-^fM 
>V)V) - 5 -^fj|/7x-;i/] fcfX [4-tFP + y- 

3- (2-tHD^y-3, 5 -v ? ^?;i/^>^;W) -5-;* 3^ 
7i-iH tfX [4-kFD^y-3- 

5 -2, 5 -?* l ?fr'<>5>fr) -5-^?Jl/7i-M ^^X tf 
7 [4-kKD^y-3- (4-kHD + y-3, 5-?*^)V1 

3 - (4-kFP^y-2, 6 )V<> V fr) -S-*<?)V 

7i-)H k'X [4-kKD + y- 3- (4-kKn^y 

10 -2, 3, 6 - h U t^frOVJV) - 5 -/fJl/7iUH 7^ 
>. hfT. [4-kHD + y-3- (5-y^nA+y;P-4-t H 
□ 2 -73 L ;i^>> ? Jl') -5-^fJl/7i-JV] ^^>, k: 

7. [4-tFo4y-3 - (3-y^a^yJV-4-kb*D^y 
^>S>;i/) -5-^^JV7x-JH 7^>, fc*7s [4-kHD + y 

15 -3- (5 - t -~f^)V- 2 - 1 h* n^>'^>> ? ;u) -5-^?;i/ 

7i^iH 7^>, b*7v [4-tFD^y-3- (2, 4-ykF 
U^-=y^>^)V) -5-^fJP7i^] tf7s [2-kH 

0^r>/-3- (4-kb'D^y^>yJk) - 5 - 7 9^1/7 x " 

k*7 [2-tKn + y-3- (4 - k h'D^y- 2 -^f 
20 )V^>-J)V) -5-^^7i^] **>^ kfX [2-kFD* 
v- 3 - (2 , 4-yk KD + y^>^;i^) - 5 -^^7i-;H 

h*7 [4-kh*0^y-5 - (4-kFn^y^>yW 

— 2, 3-y^fJl.7i^] tfX [4-kFD + y-5 

- (2-kFD + y-5-^M>yW'-2, 3-5>*3-)Vy 
25 x~^] t*7 [4-kFD^y-5 - (4-kFP + y- 

2 - ^^;i/^>s^;i/) -2, 3-^^^7i-;H J^>« fcfx 

[4-kFo^y-5 - (2, 4-yk FD^y^> v JU) -2, 

3- y^;P7irJH £7 [ 4 - t H o * v- 3 - (4 
-kFD^y^>^) -2, 5-/7^71-^] t* 
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X[4-kFn^y-3-(4-tHD + v'- 3 - *?-)\>'<>i?)V) 
-2, 5-^/^7x-M k*X [4-hKP*->-3 

- (4 - k HD + S/ - 2 -*?JW<>5W) -2, 5 -S^*^? 
/^>, kX [4-kHP+">-3 - (2, 4-yth'D 
5 *>"OvJl/) -2, 5-^^f;V7i-JH 2, 2-k 

X [4-kKo^y-3- (4-kHD^y^>^) 
•,. ;i/7i-M 2 , 2 — H J* [.4 - 3 - ( 4 

-kFD + 5'-2-/fM>^) -5-^^7i-;V] 7°p 
2, 2 - k'X [ 4 - k F y - 3 - ( 2 - k F D^y - 5 

10 -^5 i ;i/^>> ? ;i/) -5-^fJl/7i-JH 7D/t>« 2, 2-k 
X [4-kFD*y-3 - (4-kFn^y-3, 
>i?)V) -5-^f;i/7iZM 7°P/1>; 1, l-k'7 [4-k 
Fd^-7-3 - (4-k Fn^y^>>?^) - 5-^Wiz;H 
y^PA^fy, i, 1-kX [4-kFD^y-3- (2-kF 

15 O^F->- 5 -5-^^7i-JH 

tf->; k*X [4-kFO + y-3- (4-kFO + y^>^) - 
5-^fJV7xZJH X;i^> ; 2, 2-k*7 [ 3 - ^£ P'S+v' 
Jl/-4-kFa^y-5 - (4-kFo + y^>-7M 7x~ JU] 
7d/i>, 2, 2-kx [3-y^DA^y;i/-4-kFo=l : y- 

20 5 - (4 -kFD+.y-3-^fJK>^) 7 x 7 p P/t>, 
2, 2-k*7 [3-^DA^yJP-4-kFP^y-5- (2- 
kFo + y-S-^fM^/yJP) 7i^iH 7*P/1>ft£ ; 

gfctg J 2a K.tf J 2b £^lT7x;-Ji/W^L,'*oi 

>^7i/-M. 2, 6-kX [4-kFD + y-3- 

(4-kFD + y^>y^) -2, 5 -5>*^;!>'<>5^] -4- 
/fJP7x;-Jk 2, 6-tfX [4-kFD+y- 3 - (4-k 
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FD + y-3-^W>^) -2, 5-&*?-)V*>i?)V\ - 
4-^^7x;-;K 2, 6-t'X [4-kHD + v'-3 - (2 

- t Fo*->- 5 -*9-fr1>z?))') -2,5 ->?^^;i/^>^;i/] 
-4-^^7i;-JK 2, 6-t7[4-kFD + y-3-(2, 

5 4-ytHD^-M>yJV) -2, 5 - V * > -4- 

^^7i;-JK 2, 6-tfX [4-tFD^y-3 - ( 4 - b 
,4 m *• > - 5 - ^ > SW] • ^ ; 4<-C^' ./ 
;K 2, 6-k*x [4-kFD + y-3- (4-tHn^y-3- 

*?-)VOV)V) - 5 -;*^;i/"*>>*;n - 4-^;V7i;-Jh 

10 2, 6-t7 [4-kFD^y-3 - (2-kFn + y-5-^? 

jvovjv) - 5 -*^;w<>suw] -4-^^7i;-Jk 2, 

6-t:7.[4-b:HP^->-3-(2 > 4--7tHD^ 5"* >z?)V) 

- 5 - ^^)V^y-J)V] - 4-^?JV7i;-Jk 2, 6-tfX [2 
-th'D^y-3- (4-kFD + 'M>^) -5-^?;i/^> 

15 -4-^f^7x;-JK 2, 6-t*X [2-kFD^r>>- 

3- (4-kh*D + y-3-/fJK>yJW - 5 - * ^;i^>5? 
-4-^?Jl/7i;-Jk 2, [2-kFD^y-3 

- (2 -kFD + y- 5 - *3-)V1>V)V) - 5 - t^friyi?)]/] 
-4-^^7i;-Jk 2, 6-k , X[2-kh'D + y-3-(2, 

20 4 -^kKD^M>^|/) -5-^fM>^JH -4-^3^ 
7x;-Mt'©k7 [kHo^y- (k FD^y^>-») 

.... iivmmvt&mfcfc&%i 

U7x;-m #J;U£, fcf* {3 - [4-kFD + y-3- (4 
-kHD^y-5-^fJK>y^) - 5 - * J- > -4 
-kFD + y-5 x 2, 6 - tf* { 3 - 
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[2-kKn4^>-3- (2-kFO*->- 5-^^)V^>^)V) 

- 5- ^^)V^>P)V] ~ 2-tFD^r->- 5 -^^7xrjH 
-4-^^;i/7x/-;i/^«i:©tf^ {[k KD*~>- (k Ka*~>^ 

k*X [4-th'n + y-3-k7 (4-kFD + y-3-^^ 

kX (2-tFO^>/-5-^f;i/7x-JV) pC^^7x-;i/] * 
kX [4-k h*D*$/- 3 -k*X (4-tFO^->-2, 5 
10 -^^fJ|/7i^) ^fjP7i-;l/] ;*^>, t*X [4-kHD 
^y-3-fX (4-tFD + y-3, 5-^^^7x^) ^ 
^V7xzM ;*^>&£©kX [kh'D + y-fX (t FD + y 
7U-JIO 7'J-JV] 7;U;&>8ifc£; 
(vi)h V *3-U-)V7 x.;-)Vfrt>0)mWi.mkei® : 
15 MJX (k FD*5"*>S>JI/) 7x7-m 2, 4, 

6-bUX (4-kh'D^>^>^) 7i;-JK 2, 4, 6- 
HJX (4-kFn*J/-3->?M>^) 7i;-JK 2, 
4, 6 -MJX (4 — k KD^y- 2 -^fJK>yJH 7x/- 
2, 4, 6 - h UX (2 -k FD + y- 5 -^^K>yJP) 
20 7x/ -;K 2, 4, 6 -MJX (4-kHP + y-2, 5-5>* 
J-)V^y-J)l) 7i/-Jk 2, 4, 6 -MJX (4-kHP + y 

- 3, 5 -> J ^^;i/^>v;i/) 7i7-^ 2, 4, 6 -MJX (3 
-tert-:7*^Jl/- 4 - k KD + y^>^) 7x;-JK 2, 4, . 
6- MJX (3 -tert-^^;U- 4 -k Hn^y-3 -*3\n^> 

25 7x/-Mf. 
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(^(TaMTb)*, z io ~z i3 fciu m-xt$mfc^T> mitfcmmx 

5 ^r;i/S, ittl^Sl. n9, n 10, nll&.tfnl2te 

^n^noxe l EA_k©fift£^U n 9 + nl0+nll+nl2^ 1 
u, r, J, m, X, P r o tefulB fc 1^ C) 

R n R n, R lk RO?R lm i:l/T}i, fflrfBR 1 £l*lfll©fiife£j&« 

(4a)©i^SA 3j ^iiesj m&m j la &tf j i b £E»©s*s 
15 7;i^ni/>a (c 2 _ 4 7;wer-u>*«:£), 

7'J-U>* (7i-l/>, *f? '^!/>S&£©C 
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3. 

^(7b)T^£tl£ft;£-tll;:&V>T, n 9 + n 10+ n 11+ n 12= 4 
-12 (011^.^4 ~ 1 0), 0tL<»4~8 (0g*.«, 4-6) @ 
5 gT&S. 

5£(7a)fc#J&?-Sfc£4&£LT«* *0«t5ttflS^-»^ 

rf7+X (kh'o^y7i^) T)lii>m* 1, 1, 

10 2, 2-fh7+X (4-h FD^^7x-Jl/) X*>, 7)V*r)V 

tOlJISSttSttSttf h7 + 77i/-;HS [1, 1. 2, 
2-f b7^X (4-kFD + ^-3-^5 : Jl'7x-JP) X*>, 
1, 1, 2, 2-fh7^X (4-kh*D^i/-2, 5-v^?;i/ 

15 X^>, 1, 1, 2, 2--7h^*X ('4-kFo + y 

-3, 5-5?^^7i^) I^X 1, 1, 2, 2-^h^^ 
7 (5-t-7'fjV-4-tFO^y-2-^^7i^V) 
>. 1, 1, 5, (4-kFD^y7i^) ^> 

*?y, 1, 1, 5,-5-f (4-tFo^y-3-^?Jl/ 

20 7x^1/) ; 

H7 [If* (kHn^y7x-JV) "*>i£>3g. WitWf, 

1, 4 -tfX [1, 1-tfT. (4 - k KD^y7x->) 
^>-fe?>* 1, 4-fc*7N,[l, 1 - tfX (4- k HD^y- 3 
5P^7xx;P) ^>-tf>. 1 , 4-fcf7 [1, 1 -kfX (2 

25 - h h* D*->- 5 -^fj|/7xZJM *3=-;i/] ^>-b?>, 1, 4- 
fc;7>[l, l-k'X (4-kFD + y-2, 5-y^^7x-)l/) 
pt^;H ^>iz>, 1, 4-tfX [1, l-biT. (4-kFD^y 
- 3, 5-y^JP7i^) ^>if>, 1, 4-t*7 [1. 

1 - t:7> (4, 5-yk Kn*->- 2 -y^f;i'7xrj|/) *^;U3 
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1. 4-h*X [1, 1 -.tfX (4-k b*D*S/7xn;W 

x^;i/] ^ 

(b)it7x;-jPTi^$nfcM^7x;-;Pi : 

4- [1, (4-kHD^->7x-jl/) -4' 

5 -[1, (4-kFo^y-2, 5-^/^7i-Jk) 

^>"tf>, 4- [1, 1-fcf* (4-kh'D^>'-3, 5 
- >^f;i'7iufM^]^ - 4 ' - [ 1 , 1 -k*X (4-kF 
D*~>-2, 5-77^71^1/) ^>ii>> 4- [1, 

1-kX (4-kh*D^->7i^) -4' - [1, 1- 

10 k*X (4-k Fd*3/- 3, B-y^fJI/?!-^) ^> 
-fe?>, 4- [1, 1-kX (4-kFD^->-3-^fJI/7irj|/) 
-4' - [1, 1-fcfX (4-kKD^'>-3, 

^;i/7x-;u) *5P;io ^>-t?>, 4- [l, i-k* (2, 4- 

^bHo*->7x-^) *^)V] -4' - [1, (4-k 
15 Fd^->-3, 5 -7^5 1 ;i/7x^) ^>if >> 4 - [ 1 , 

l-kx (4-kKn^i/-3, 5 -.^^i^x-x^) ;*^;H 

-4' - [1, l-k'X (4, 5-ykFQ + ->-2-^fJP7i 
^>if>, 1, 1-tfX (4-kHD^y-2, 5 
-v^^l^xX^) - 2, 2-k*X (2, 3, 4-h'JkHP^ 
20 ->7i^) X^>&<*:\ 
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x\tmmm*7*is, R 2 Rz^R 3 \tm-x\tmu^xmm^^v. 

R ln , R lp > R^RZSR^Um— Xttlft^TAOy^f, 7 

5 7U-;VS> T^;l/^;i/S, Xtt^-T nl3, 

nl4, nl5, n 16. n 17 Rtf n 18 tt^tl^tl 0 Xte 1 &±©S$: 
£7jcb> n 13+ n 14+ n 15+ n 16+ n 17+ nl8^ 1 T&£„ r, 
J , m, X, Pro ttiulHfcl^ C) 

m> '<> j e>mtzii(Dc 6 _ 10 7u->m) wii^t-^s. m&m 
R m R i K Ri's^R ,r tiTfi, mmR 1 tmm<Dwmgtf 
Mtkt:£z>o r &&^z l4 ~z i9 £o^t, ^tti^n, mm^.(3a) 
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)V*U>m {Ci- 6 7)V*V>&tzE), 7)V<r-U>m (C 2 _ 4 7 

5 5£(8b)T^£ft34t'a$It;:33ViT, nl3+nl4+nl5+nl6+n 
17+nl8=4~10 (flIAIf 4~8), 0£L<W:4~7 (MX-ft. 
• ".!.-«.^\,^5') nl4 Rrfnl7 liv.*tl^ftOT*o 

2, 2-t'T. [4-kHD^y-3, 5-k*X ( 4 - k K P 

*->^>>>;i') 7i-W 7"p/t>. t;I/^;ps^ v^pt^ji/ 

-r*-»3t*^^^7xy-;Hg [2, 2-fcfT. [4-kFo^y- 
15 3, 5 -EX (4-tFD + y-3-^fM>^) 7i-M 
7*n/^>, 2, 2-bX [4-tFn^y-3, 5 - h*X (4-h 
HD^^>-2-/5 1 JK>^) 7i-M 7 p P/t>, 2, 2 - If 
X [4-kFD^y-3, 5-b*X (2-tFn^y-5-^fJI/ 
^>^;|/) 7i-iH 7n/^>, 2, 2-tfX [4-tHD^y- 
20 3, 5 -k7 (4-hh*D4y-2, 5 - 5=JI/«* >z?)l>) 7 x 
yp/t>, 2, 2 - tfX [4-bFD^y- 3, 5 - t*X (4 

fcfc, B&ES:(4a)~(8a) (4b)~(8b)T^ £ tU ;&>0«8t®iRZ* 
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IITU^. &®XProfc£, ftM&MCcfcrK mftMtmmVT 

OOO.Hl, t'J^-T?tt, 1«, 1 0 0-2, 5 0 0, »SL 
< « 2 0 0 ~ 2 , 0 0 0 ,^^ \Zffr£.V < fct 3 0 0 ~ 1 . 000 (1 

oo~) @gT&s„ Mi^^/T-^itu ^-©i§ 

15 «£©£ifDft£f5l±T#, J§3?S£g©M£*i*<T#&. 

2 - t - ^h + ^ajptf^i/a-^w 2 - 

20 7x^;i/7t h" h UJl/ (Boc-ON) 

£©xx^;Mt£&fc££?iJffl imtftitts. luiB^(i) 
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£#o t*;i/^>mxxx;p 7^u;i/Sic 1 _ 4 7;i/+;wx 

ft** li^SA^ J £#LT3^0?Rza*«£b;fc3te»ttfc£* 

£Mt"3 ££££ 9 IIMbT (b)jS7Kfe*o««*3W* 
10 A£ftfcfgl©3SZ£WTSi$7R&j&#£, ft§2 ©g!Z £WT 

Safcm^ft^OAD^Isrfft^) SftS^ttt, S&fcMfB 

20 x h Tftfrs. mn^m'&.^mu, 

li^J <*»»43Wft£) fca*£fcttTJBV>*i:£fcJ:?>, m 
It (KM) b> Sl*te£££j£l^ S*<fi>Jf&T&*. tot, 

25 i/^xh (»i:*^smh) &2cifflt«t, myt&rte. 

SSScffffltJ: D^-X«£©£ifntt£if!i&Tigfl?£tti 
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XJ^-^ASii^ [XJW>tlXfik #J;U£, 1,2,3 
15 -hU (^^^X^^-jl/^-^r^) ^>il >f£E<D7 u 

>tju*^- h (#(ic 6 _ 10 7U-;i/C 1 _ 2 7;i'*>x;i/*^- 
hyl/-hftt'©7'J-;K>t*>*X*^- h (4#£^>vw ;p 
20 ^>\/-f 2-t HO + y-2 -7i-JHfJl'hJH>7;l'* 

b&£©7^;i/*;v^>if >x;i/**- hgi (W\z^>V^i )V 
m £ m b x v> t <t ^ c 6 _ l o 7 u - c ! _ 4 h ;n > 

h) ; y .7 x z JI/ y Z ^ $ > ^ t' © y 7 * > i ; X 
h U 7x~;l/7Jl'*X7A A^t7Jktn!jN7 7x- h(T 
25 P S - 1 0 2 ), h U 7x~ Jl/XJl/*-"} A ^ 1* 7 Jl/* □ 7 

t> (TPS-1 03), 4 - (7i-Ht) 7i-Jk/7xZJb 
7Jl/*-«?A M^1^7J^D7>f : e> (DTS-103K4- 
^ h^y7xZJl/y7xZjl/XJI/*^'7A "S^tf 7 □ 7 >^ 
t>(MDS-l 0 3K b U7x-Jl/7J^Z>)A **>*JI># 
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(TP S - 1 0 5), h^xrj^Wz^A y^-^JP^D^^ 

>x;i^~;i/ (tp s - i o 9) & h u tu-^x^-^a 

£ (ifch'J7x-Jl/XJl/*r.i)Ai) fc£L *X*-<7A 

Al(^7i^3"^')A A^1t7Jl'tC]*7x7x- K 4, 

X7x-KBBI-102), 4, 4'-v(t -7*f^7x-^) 
3- F^A ^7JVt07>m-f(BB 1-10 3), 

10 4, 4' -y (t-7f^7xrjH 3 - K - 7 A rh77^ 
D#1/-KBBI-101), 4, 4'-v(t -7*^7x-;i') 
3-H-^A HJ 7MD^^>XM^-h(BB 1-10 5), 
4, 4' -5? ( t ±-)V) 3-F^"?A *>77XJ1/ 

h (BB 1-10 6), ^7x-JP3-F-7A h U 7;!^ 

15 D^^>7.;P*^-h (DPI-105), 4-^h + S/7x^)l/ 
7x-JV3-Fz!)A h U 7;P^D^37 >XJ1/*^— h (DPI 
- 1 0 5)^a&i'©MXtl^t , ] 1 '77^7ASTO(P 
--bn7x^)|/^7^ , 7AA^1j-7)l'ta*7x7x-hi5:t'0 

20 h*~>-4- (3, 5-5^ (h'j7DD^?JV) h'J7^) ^ 
>f> (TAZ-104), l-^h^>-4-(3, (hU 
^DD^?JW h«J7"^;V) ^"7^1/> (TAZ- 1 0 6) te£ 
n 7)^;!' h U 7 ^-.^7 'J - Jk 1 h^'>~ 4- [2 — 
(3, 5--7h'J7DD/fJ|/hiJ7y^M iT-iH ^>if> 
25 (TAZ-110), 1, 2-i?*h*z/-4 - [2 - (3, 5 - V 
h'j7np^f;^'J7y-W If-*] 1>V> (TAZ-1 
13); l-^h + ->-2 - [2 - (3, 

•J T^ZijU) Ir^il'] ^>-b*> (TAZ-1 1 8) at*OAD7 
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hmmft [X^yM^/JP *>77Xm-b (S I - 1 0 
6), X^yMSyJl' 7xn;i'7Jl/xN*- h> (SI -100), 

x^s^r ;U7JP**- Ms i - l o i), 

>-f$i?;i/ MJ7Ma^^M^~b (SI — 10 5), 7 
5 ^M5^I/ hU7^tD^m-K(PI-10 5),t7^ 

;i^f *>7rxw^-f (NAi-io6).t7^;w 

^ ^ * >x;i/^^ HrCw^ti--,! o o)> irv.9i^< 5 

h 'J 7^:*D h (N A 1-10 5), j-yffr'f 5. 

i?)V b)V4 )\r*)V&* — b (NA I - 1 0 1 K J )VO^)V^>^ ^ 
10 V)l h'J7J^n^^>7^*^-h (NDI-1 0 5) fttl 

•fcE-hmm-vZ** x;p^>^#^ i8iS£ TDA 

M-10 1J TDAM-102J TDAM-10 5J TDAM-20 
1J &£©-S0 2 -C ( = N) -*tiStt5M;rDSM- 
3 0 1 j - CH 2 - S 0 8 -llMfc£**rs<b£'» ; TP A I - 

15 1 0 1 j &£©=N-0- S 0 2 -#ti*ftSft^*ftH] *>^" 

20 ^-XM (#£, t9IBBItC«fcO«^^IKffllbT7;U*U pJ&tt 

' [«3fctti»Jg»/ifc*l»] 

fc«fcOS**rflBT?*oTfe«l:V:>#. SIS, #Xtt7»*U£*i>JfB 
T?*ft©j&*#£btt. 
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U M^)V7t^-)V, 3?U \£-)V7)Vn-)V. X^W>-t*x;W7 
u^- [fi£tt^&*p#;i/#>g£ ((*?) 7£'J;m> 

10 (@£6£k!x;l/&£h T^'JiUJlXf^ (^^^U;HI^ 

!5 1 l^>-^t , zj^iM, 7£'j;i^Mfc£K 

15 u k*x;wx-:r;i^lM, ^r-rm^lli, -fe;i/n-xx--r-;i,g!& 

2], hS^#U HSXfiIi7 5 KSSt 

20 7£ U;U75 ; #U75;I ; k'al/^ h^fc^TS 

x h u;i/S^#T-5#u t- (7^ >j ox b u;i^fi£ 

;P 7£ U b<D&nx\t&n&ftl3£)> Any>tl# 

3S*WTS# U (flIAtf, 7£ U My^D^J/M 

t*0C 5 . 8 y^D7;i/+;n^tt55j?u ; (^^) 7^7 u;um 

yjl/tfjl/XJK 7^'JM7^>5 : Wt , 0»lSC 7 



WO 02/079131 



PCT/JP02/03140 



53 

- 20 fctt,7kmmm*#?%$v m&&*v j-?-xit-$ 

UT- ((**) 7^'Jp-f;H, 7UJi/*, >->^ ; e< 

fcf» 7x/-JK o -, 2, 5-, 3, 

20 5 -£fcte3, 4-*5>W-;K 2, 3, 5-hU^f^7x; 
-JK IfJl/7i;-Jk 7'Dt!jV7i;-JK W7i;-H/, 
2 - t -T^U- 5-^fJI/7x7-JV©C 1 . 4 7J^Jl'7xy- 

25 ■y—;u^£cDi§iteK7;i/xb h\ ^>X7^fth\ ifU^;w7;v 
7x;-;^ttfatxttri^j:ffl*^tTlfflTf 1 7^ 

Lift U >Kfc£h fli (->a£B&, » 
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o~i2 ox;n&r2 ~3 0if«ffa5ut^f§ o 

15 7* U;l/&HtJl£ [#J;U^ 7* Ul/- 

iSnfc#i#§I^t5JitK:«k»)1lT l bJ:<, «zKtt££^1- 



WO 02/079131 



PCT/JP02/03140 



55 

l^tiTft bfn;i/7 1; x.; -friz 

E) ; 7V)V7)Vn-)V ; k F o^i>T^^^ (^*) h 
5 (t Fo^yl^ (^^) 7£U V- K t b'P + ^D^ (;* 
^) 70 Ul'-K + 72VV-Y1Z 

(*2) 72VV~-yizE<D (^u) ^^~>t;p^I/>^ 

U n-jl/^y (*2) 7 2 U 1/- h ; t: H n^~>>-^ a 7JW1' 
10 0) 72VV-Y (hFD^i/y^D^H (^^) 

t Ho + yt^ij-y^ n 7 JV^ )V 7 2 V htzEO^m 

izmmmm&m-rz (*2) 72W-Y •, tHD^yjAu^ 

(^*) 7^ 'J t Ka + y^^iP (^^) 7 0 U U-h. 

15 b Ha^<>/jU^;i/-;i/ (*0) 72V V- K kh'aW^ 

0) 72VV-Y (\zFn*zs\dnmy-h7C 3 - s i/2 a7fr*)V 
(*2) 7 2 VU-hfcE) ; k Hn + y/;V^>, t Fn^y 

7)V*)\r- j (tHn^y^^-;j^;^>, tb* 

20 D^yi^-;;^JI/^>fei:©t h'D + yC 1 _ 4 7^+;l/-/ 
)li£)V*>tzE) tzE ©k Ha + yJU^ttS 7 )l-£fr*>mU 

m^\iifr^ym\iifr^^ : y^2u^^)V (*2) 7 2VV-Y 
25 ftiKDjjM + yC^y^DJW (*2) 72 U V — h ; t> )V 

#*^)vm^%&mm&mmi&mk*m&$:^-?z> 72 u 

lx-h (#J;LfcL ^;u# + S/x*'J-^ (*0) 70UU-K ti 
)Vifs^^J )l7S)l-)l (*2) 7 2VV-Y. tl)V#*i'* : ?)V- 
J)V#)V-)V (*2) 7 2VV-Y. #Jl/#*->#;i/-;U (*2) 
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^ t? x ftzi ^ ±» ^-g- 1> ■& t &m t* # § o 

10 U l"- h (y^nC 3 . 8 7W 7^'Jl^-h);t+ 

u-^^dt;I/+;p 7f ' J i^- K^fofi^isst 
7* u h ; =ffi ux;p 7^ u i/- k y 

7 1> u i^- K 7£ U I/- K 

7^-7>^;i> 7# u v- b&fo^iisiiiS^ft 

15 3 7£Ul/-h (l:JiSfb7yi7DC 3 _ 8 7M;V 

7^JU-M; tFD^ylfJl/ 7^'JI/-hfti'© 
t K n^i/C 2 . 6 7JU^Jl/ 7£ U I/- h ; 

7# y a~ HJJl'&i*] ; -f 5 .H^^Ift ?H$h\ N 

20 -*J~)\,^V^ 5 P. N-lfHK5F&t'?)N-C 1 ,7H 
JPTKS h\ N- 7i-H I/ -f ^ h'&t*ON-C ( , 10 7 1 J-;V7 

-f >>mfc£L t;.^I/>, a-^f;vxf i/>, p-t 

25 ? l/>ifi*) ; t'-JM?;Vx-fJk e-JUfJU-rJ^ 
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•tz&mftvm&it. mmwo)m&\z.nvx, 1 o~ 1 o oit%, 

ft£L<\$2 5-8 0 11%, £ *>\zft$iV<\t3 0-7 Olt% 

1)5: i* © t H n + •> l:f 1 5 §1S ; 7 )V3r)V&teZ<Dti 
T;i/n^v*;i/^-;i,s (t-BOCi&i:) 

7? U l^-h0TO^l^£)> t Ko^yjH^ 

ommmm-eumzntc 7$mj;i>*»b (tHD^yy^ 
20 (^^) 7* u;i^8UB ((**) 7# u;wB£©m&xtt&fi-&teft 

^-T^fliGDM^^Mte, 6, 000-50, 000, ft 
£L<&7, 0 0 0.- 3 0, 0 0 0 , £ £C#£L< te7, 000 

-20, oo ogST&So 

25 ft ^L^^mu^x hizn, num. m\zm%&nfrt>*k&is 
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0. 0 1/1-1 0 O/lgftOJKHttHjfc&aftT?^ ii^, 0. 
1/1-7 5/1, $?£L<« 1/1-5 O/lsgmT^oTfei 

5 ^-7,mm i o om»^^?t*bTo. i - 

10 -5 0 ff^Kli3~40li%, b< « 

5- 3 oa*%@^Tab^>o «r«*»ttfls^«i©ti^'tt, b 

JB*Hfc»T?* ^-X»|gl 0 0M»fc**LT* 1-1 0 0 011 

g& (m%.&* 5~ioo ommm. »st<tti o~5 o omsp, 
$ e>t»*u<«i 0-30 os»g&, o~i o ommw>n 

15 

20 *mm, 7)i^-)vm <**/-;k /-;k <vya/v- 

25 t!^>^U ^^;l/X-xJW7-fex- h (PGMEA 

U£<D (#U) t + y7J^k>y i J3-Jl/7JWl-7 
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sm&mtmmmu* s.«x^)p&£<z>?l» 

xxx;v ; 7*P t£V>^U n-^^^Px-T-^r-fe^-h (PG 
20 tf~;P7-tz*-;k 7*U;P3fc*MB. SBIt^MM, x**^ 

25 mm^®zmmvT. y7h^-^ c/u^-#) fc^icfcofro 



WO 02/079131 



PCT/JP02/03140 



60 

&ytm<Dn.&\iL, mzum-zn?. mxu, o. oi~iottm, 

$?£L<teO. 0 5~5 am, J!?SL<teO. O8~2i/mgg0 
ISH^SSftT^, fitt, 0. 0 5 ~ 1 Mm (#l;LfcL 0. 1-0. 
5 7 am) M&lr&Zo 

10 rt?-> (mzWLMfcAf-y) tt, m%, mm^^y^-y^^ 

tf-v-f-^-^, PEB)) 1-5©30?$f*L^. 

x v j- y £ b x h <fc v> o 

L -«i££ £ A ^ - > Hit X \m%? % - £ J: 9 fr -5 31 <h j^T? * * . 

.... .K-xmmommtzEKi&cxm* <»ytn ^mim), mz.u, a 

ufy^y-r, KEtzk^*T, VVyyy* is. ; (4 3 6 

25 nm), ii (3 6 5 nm), l^->7-l/-1f- (IJIJAH XeC 
1 (308nm), KrF(248nm), KrCl ( 2 2 2 n m) , 
A r F ( 1 9 3 nm), ArCl ( 1 7 2 nm), F 2 ( 1 5 7 nm) 
fc£), m^m, EBi, EUVH (13nra), X8fc£©*lt« 
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KrF (248nm), A r F (1 9 3 nm), F 2 (157 
nm) fc^CDX+^v-V— if-, Xigt, EBi, EUV$ (1 3 
nm) 1 0 ~ 3 0 0 nmgg0^fi©^^^^rfiJtcfiJfflT# 

-So 

m) tuftmtvTmm-rzmGwt* it^mm^om^mmm. 

fciftfjflJfflT^S. MSB t h-D^yJVS4>AJ^^yW§ll 

ArFl + yT-l/-tf- (19 3nm) ^I^ibT 

25 ft*, m%JL*)V¥-i*mft&mSi&&m<D&ytft1t. (»#14fc 
£) ftt'CjSCTMT't. H^^P^tt, M> 0. 0 0 5#~1 

M (yj^-^R^P EB) (DfiKi 50-150*0, 
L<li60~l 50t;, £6£$?£L<&7 0-15 OtggT'fc 
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nt\z&vz>mmm&<Dgi**z<tz>z.ttfT-zz>. 
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^mmi : 1- (l-ih + y) lh^y-4-^y^Dt";K 



20 EtK^^X? 1 ^ iA.c:O.E,t) 50ml4>H, 4->f7:/Pfcr;W 
7i/-Jk5. Og (36. 7 mm o 1 K — ^Jl/ (HC 1 

-Ether) igifc (1. Omol/L) 1. 7ml £in*-T4 0 "C 
\zmfelsfc a u^tClfJl'k'^Jl'X-fJl' 7 . 9g (10 9. 6 
mmo 1) ^^Tt-^jf^Lfc. £&iS7^ mBI*^ h U £ 

?h^57^- (^m^ : \zxmmirzz\t\z^Ki 1 - 
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' (1 - Xh*5>)xh*>'-4-< 7 7Dfc!;i/^>if>7. 0 g (3 
3 . 6 mmo 1 ) £#fc 0 

nzntci- (l-xh*^) xb + ->-4--i > y/Dtr;i/^> 

If ><D 'H-NMRX^^ 1 K^T. 

5 'H-NMR (CDC 1 3 ) ppm:l. 10-1. 30 (m, 
. 9H, iso-Pr t*^CH 3 ), 1 . 4 9 ( d , 3H, frl&CH 
3 ), 2. 8 0*D?6S*ra.f IE: CH), 3. 45 — 3. 70 ^ '-" WW«9*F«;r* 
(m, 1H, OCH 2 ), 3. 70-3. 90 (m, 1H, OCH 2 ), 
5. 35 (q, 1H, ^KOCH), 6. 95 (d, 2 H, C 6 H 4 ), 
10 7. 1 5 (d, 2H, C 6 H 4 ) 

MM® 2:1- ( t e r t - 7 h^ris* )V#~)V*3ri/) - 4 - 
-f V fcf >tf >(fc&® 2 



JKTKTir h> (Acetone) 5 0mlll. 4 --f V:/d tf;P 
15 7^;-)V5. Og (36. 7mmol) £ 4 - ;* ^;^T 5 J fcf 
'Ji^> [(CH 3 ) 2 NC B H 4 N] 4. 5mg(3. 7X10- 2 mmo 
1) t&toPL. 4 0 rKML*:^ y-tert-^A- 
8. 0 g (3 6. 7 mmo 1) &ffiTL2 4mm&Wlstz. 

20 uttfcu #e>nfe@^.^?Sii ... fyg-u ^^y-ra^it^ 

££££91- (tert h*isj])V#-)V**i/) - 4 - 
yyDtf;i/^>-fe*>8. 3g (3 5. lmmol) 

1 - (tert -T'h^y^J^-M^y) -4 

y yotf;u^>-ti>© 'h-nmrx^^ h)V*m2\z5nt 0 

25 1 H-NMR(CDCl 3 )ppm:l. 25 ( d , 6H, iso 
-Pr), 1. 55 (s, 9H, tert-Bu), 2. 80-3. 



H 3 q 




OCOC(CH 3 ) 3 
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00 (m, 1H, CH), 7. 08 (d, 2H, C 6 H 4 ), 7. 25 
(d, 2H, C 6 H 4 ) 0 

mmm3 1 - c t e r t-^h^^;n-m>') -4- 

(tert 3)(D^m 

5 

? H 3/=\ Acetone /(CH^aN^N ? H3 /=\ 9 

H3C-C-\ }-0H ► H 3 C-C-\ >-OCOC(CH3)3 

CH 3 ^ ■** ^m^KQpeWaJsO CH 3 " 

JBiTKT-b: h>50mll:, 4-tert -^Jl/7x;-;V 5 . 
Og (3 3. 3mmol) t 4 - i? * ^)VT 5 7 tf U 5> > 4 . 0 m 
g (3. 3X10- 2 mmol) £Jtlx., 4 0 'CCiJOl^Lfe^, 5?- 
tert -7^;US?# — — h 7 . 3 g (33. 3 mmo 1 ) £ 

io iTi2 4mmmwvtc. sjsh7&> u ^*-!J->ie: 

^bT^U#y^;*7 7AT^ST5££fc:J: D, 1- (tert 

h^v'^;P^^;i/^^ri>) -4- (tert-m) 
>8. Og (32. Ommol) 

X H-NMR(CDC1 3 ) ppmil. 30 (s , 9H, tert 
15 -Bu), 1. 55 (s, 9H, tert-Bu), 7. 10 (d, 
2H, C 6 H 4 ), 7. 35 (d, 2 H, C 6 H 4 ). 

mffiM4 :1- (tert - ? h^^X frX-Jl^*^) -4 - 
^ P ^ ^ >M >(^m 4 



J=\ Acetone / (CH 3 ) 2 NC S H 4 N /=\ O 

Br-\ >-0H ■ •» Br— i >— OCOCfCH^ 

^— ^ [COOCp-ygfeO ^-^ 

20 HJStfiJ 2 fcfc^T, 4--f VyP^7x/-J^4-yot7 
x/-;W;:ft;i5£W, m£#12 LT1 - (tert-7 

'H-NMR (CDC 1 3 ) ppmrl. 55 ( s , 9H, tert 
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-Bu), 7. 08 (d, 2H, C 6 H 4 ), 7. 48 ( d , 2H, C 

6 H 4 ) e 

mmms : 1 - (tert -yh^y^Mzjmy) - 4- 

5 

/ — v 9 / \ Acetone /(CHafeNC^N f~\ 9 

,, v v,- ; ,,,^.. . .. ... ... ... „ . .... ,^,,,>- ^ s 

1- (tert-yh + ^WrWy) -4 

10 1 H — N M R (CDC 1 3 ) ppm: 1. 55 (.s, 9H, tert 
-Bu), 5. 37 (s, 2H, CH,),'7. 25 (d, 2H, C 6 
H 4 ), 7. 3 0 - 7. 3 8 (m, 5H, C 6 H 5 ), 8. 10 (d, 
2 H, C 6 H 4 )o 
mMM& : 1, 4-^ (tert - 7 h * 

15 >(it^me)(D^^. 

/=\ Acetone / (CH^NCs^N /=\ 9 

HO-i }-OH *- {H 3 C) 3 COCO-4 >-OCOC(CH3)3 

^-^ [COOC(CH3)3l 2 0 O ^— ^ 

>{cft*-3£<*k ^i60il2 tiiCbTl , 4-y (tert-y 

,w. 1 H — NM R (CDC 1 a ) ppm: 1. 55 (^'"HH, ter 

20 t-Bu), 7. 18 (s, 4H, C 6 H 4 )o 

mmm7 :4, 4' -/(tert -^h + yiJ^^my) 
If 7x-jV(^1ii7)<5^)$ 

Acetone /{CH^G^N /=\ /=\ 9 



/==\ /=V Acetone /{CH > ) 2 NCyH 4 N /=\ /=\ V 

■ ,C K /-\ /-° H (H 3 C) 3 COCO-< >-\ >-OCOC(CH3)3 

^-^ [COOC(CH3)3) 2 0 6 W 



ft*V*7 
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x/-;W;: ft mmm2 hnmzhX A , 4'— 7 iter 

l H-NMR (CDClj) p pm : 1 . 55 ( s , 18 H, ter 
5 t-Bu), 7. 25 (d, 4H, C 6 H 4 ), 7. 55 ( d , 4H, 

C 6 H 4 ) i- 

• ! . mmm 8:i- ctert-^b py- - 4 - 

£ m # m 7 x - ) v x x ; w b £ 8 ) © j& 



10 2 £&V>T, 4--T V7*Dtf;i/7xy-;P^4-h b*D* 

^E§M7x~;i/X7^;w;:ft*.3£l*k 2 t'Hfigfc: Lt 

1- (tert-yh^y*M-;m-» - 4 -$IfS7i 

1 H — NMR (CDC 1 j) ppm:l. 55 (s, 9H, tert 
15 -Bu), 7. 18-7. 50 (m, 7H, C 6 H 4 + C 6 H 5 ), 8. 
2 4 (d, 2 H, C 6 H 4 ) 0 

mmm 9 : 4 - (tert -y^->AJ^zM^y) - 4' 
-7*D t f7i^JKM 9 

/=\ /=\ Acetone /(CH3) 2 NC^H 4 N /==\ /=\ 9 

[COOC(CH3)3] 2 0 ^— ^ 

20 m6^j2ti3^T, 4-<V7'D^7i;-J^4-7n ; E- 
4'-h HD^yt*7i-jH:ft^5P^, HJS^J2 ^IW|#[-bT4 
-(tert -y^yiJJ^rjl/t^y) - 4'-7*D : Eh'7i- 

1 H — NMR (CDC 1 3 ) ppm: 1. 5 5 (s, 9H, tert 
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-Bu), 7. 25 (d, 2H, C 6 H 4 ), 7. 43 (d, 2H, C 
6 H 4 ), 7. 5 0 -7. 6 0 (m, 4H, C 6 H 4 ). 



10:2, 6-5?(tert - 7 h * ~ ;i/;t* ~» 

j-7 ? U>«k&%)l 0)(D&J& 



H Acetone / (CI-y 2 NCyH 4 N Q j^^V 0 ? 00 ^^ 3 




5 



v,*4\) i:r - r v- i : V ^ hotN*^^ [COOC(CH3)3i20 

<k£fe 10 

HiS^j 2 ££(^t> 4 --f y 7p tf;i/7xy-;u* 2 , 

10 'H-NMR (CDCl,) ppm: 1. 55 (s, 18 H, ter 
t-Bu), 7. 35 (d, 2H, C 10 H 6 ), 7. 67 (d, 2 H, 
C j o H e ) , 7. 83 (d, 2H, C 10 H 6 ) o 

mmm l l : 1 , 5 -V ( t e r t - yF^yiUl/^^t^y) 
±y ?U %)1 1 

o 

OH OCOC(CH3) 3 
Acetone / (CHafcNCs^N 
»- 




[CO0C(CH 3 )3l 2 O 




OH OCOC(CH3) 3 

6 
15 

HJg#] 2 fc£v>T, 4 --r v tf;i/7xy-;i/^ 1 , 5->>fc 

H»«2 tPISIfcLT 1 , 5-y (tert-^h4 

20 1 H-NMR(CDC1 3 ) ppm: 1. 55 ( s , 18H, ter 
• t-Bu), 7. 38 (d, 2H, C 10 H 6 ), 7. 55 (t, 2H, 
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C 10 H 6 ), 7. 8 9 (d, 2H, C 10 H 6 ). 
mmmi 2:6- (tert - ~J h*^ti )lts-)\,#3rzs) - 2 



Br Acetone / (CH-JaNC^N ^-%^^OCOC(CH3) 3 



o 



HC T^^?' [COOC(CH 3 )3l 2 0 Br' 



2-^-7 h~;W;:tt*.£^*k !H«!]2 t^ilCtT 6 - ( t e r 
t -y^4 : '>*tol't^i/) - 2 - l/>$:#fc. 
X H — NMR (CDC 1 ,) ppm:l. 55 (s, 9H, tert 
-Bu), 7. 38 (d, 2H, C 10 H 6 ), 7. 55 (t, 2H, 
10 C X0 H 6 ), 7. 89 (d, 2H, C 10 H 6 ). 

HJ60i 1'3 : 1 - (tert - 7 b ~ x) - 4 

1 3)©£-J& 

Acetone /(CH 3 ) 2 NC 5 H 4 N /=\ „/=\ 9 

, H *~ I >- CH 2°\ >-OCOC(CH3) 3 

[COOCfCHaJafeO ^-^ ^— ^ 

15 7x/-;ncf^x.§^^, HM2 tiiiibx 1 - ( t 

1 H-NMR(CDC1 3 ) ppm:l. 55 (s, 9 H, tert 
-Bu), 5". 0 5 Cs , 2H, CH 2 0), 6. 9 7 (d, 2H,~ 
20 C 6 H 4 ), 7. 10 (d, 2H, C 6 H 4 ), 7. 28~7. 48 (m, 
5 H, C 6 H 5 )o 

nmm u:i - (ten -^h^v*;^-;^^) - 4 

- (t rans-4-yotr;i/v^ n a^vJU) ^>-£>tffc£#i 1 
4 
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/\ /=\ Acetone /(CH 3 ) 2 NC 5 K l N /V /=\ 

^"tN^A }~ 0H ^ C 3H7'^^\ )-OCOC(CH3) 3 

v \_/ {COOC(CH 3 )3kO V ^-^ o 

^liSfll 2 fc£V>T, 4--fV^Dt!;i/7x/-;^p- (tra 

n s - 4 -7d tf;us>^ d^+5>;p) y^y-frizftZ-ZSkft. m 

ffiM2 tmmzVX 1 - (t e r t -^h^^J^rjI/^i/) .... 
5 - 4 - (trans- 4 - 7°n tf ;i/:>£ us\*zs)l) * 

1 H — NMR (CDC 1 8 ) ppm:0. 90 (t, 3H, CH 3 ), 
0. 95~1. 50 (m, 9H, C 2 H 4 tC 6 H 10 ), 1. 55 (s, 
9H, tert-Bu), 1. 7 8- 1. 9 4 (m, 4H, C 6 H, 
10 0 ), 2. 3 9 ~2. 53 (m, 1 H, C 6 H 10 ), 7. 07 ( d , 
2H, C 6 H 4 ), 7. 20 (d, 2 H, C 6 H 4 ). 

15:2, 2-k7 [4- (tert - 7 V^-^ti )Vt$zl 



? H 3/=\ Acetone /(OyzNCsH^ 



CH<, ra O 



C~\ /OH (H3C) 3 COCO\ /-C-i >OCOC(CH3) 3 

CHa^ [COOC(CH3)a] 2 0 6 W CH3 W 

15 HH^j2C^ViT, 4--fyyDtf^7xy-;^t*X7xy- 

;VAfcfti5^, H»J 2 tmm\ZVX2, 2-tfX [4- (t 

1 H — NMR (CD C 1 a ) „p. pm: 1.5 5 ( s , 1 8 H, t e r 
t-Bu), 1. 68 (s, 6H, iso-Pr), 7. 07 (d, 
20 4H, C 6 H 4 ), 7. 23 (d, 4H, C 6 H 4 )„ 

16:1, 3, 5 - h U (tert - Zf h^r-stifrtf-Jl 
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OH pCOC(CH3) 3 

/==< Acetone /(CHafeNCsH^N /==( O 

HO-\ ) (H 3 C) 3 COCO-\ ) 

Ml [CO0C(CH 3 )3l 2 O 6 MX™ , 

OH OCOCfCHsfe 

^Jfi^J2 (c*3ViT, v:/a tf;l/ :7 a: 1, 3, 5- 

3, 5-MJ ( t e r-t -7 h^vT^Vtf-;^*^) ^>if >£ 

5. 'H-NMR (CDClj) ppm: 1. 55 ( s , 2 7 H, ter 
t-Bu), 7 . 0 0 ( s , 3 H, C 6 H 3 )„ 

£16 ft 17:1, 4-?(tert - 7 h * i/* )VtS-)V***s) 
-2, 3, 5, 6 -x h^7;P^-D^>if>«b-&^» 1 7)©£j£ 

R F R F 

)=( Acetone /(CHsfcNCs^N >==( V 

HO-{ }-OH — ► (H 3 C) 3 COCO-\ /-OCOC(CH3) 3 

J—\ [COOC(CH 3 )3l20 O }—\ 

F F F F 

{t£& 17 

10 Hflgfcl 2 fC^T, 4—fyyDlf^7i/-;^2 > 3, 5, 

£LT 1 , 4 -5? ( t e r t - :/ h *~># ;i/^~j|/:t^>) - 2, 
3, 5, 6 -T- h ^7;i/^D^>-tf>^#fe. 
'H-NMR (CDC1 3 ) ppm: 1. 55 ( s , 18 H, ter 
15 t-Bu). 

mmmi 8:2, t4~ (ter t-^h+y*;^- 



=\ ? p3 /=\ Acetone /(OyjNCs^M /=\ ? F 3/=\ 9 

i-p-i /-° H *~ (HaQgCOCO-^ }~C-\ >-OCOC(CHj 

L - / CF 3 ^-^ [COOC(CH3)3] z O O V - / CFg^ 

fc<Y*M8 
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U - k Kp*^7x-jio^if7;i/:*D 7*0/1 

mmm2tmm\zvx2, 2 -ex [4- (tert-^h^^ 

'H-NMR (CDC1,) ppm: 1. 5 5 ( s , 18H, ter 
t-Bu), 7. 20 (d, 4H, C 6 H 4 ), 7. 40 ( d , 4H, 
C 6 H 4 ) o 

mmmi 9 : fc'X [4- ( t 'e-r t -^h*^;^-;^^^) 

9 /=\ Acetone / (CH 3 ) 2 NC 5 K,N /— V 9 /=\ 9 

§-V>" ^ (vW^O-g-Oococ,^ 

10 *jfi«2K:*ViT» 4 — r v/d t!;i/7x7-;i/£tfx (4-h 

Th'X [4- (tert-7h+yM#-jm~» 7irJH 

1 H-NMR(CDCl 3 )ppm:1.55(s, 18H, ter 
15 t-Bu), 7. 35 (d, 4H, C 6 H 4 ), 7. 96 (d, 4H, 

C 6 H 4 ) o 

0:9, 9 - tf X [4- (tert - 7 h * JPtf- 

030 ^/pha^n^ OcO 

V A)H (H 3 q 3 COCO^ ^^OCOCfCH^ 

20 HSS0!!2££^T, 4 - -f V 7 O tf ;i/ 7 x J 9 , 9 - t:7 

(4 - 1 h*D + v7x-;i/) 7 )\,-*v>\zLt. m&ft»lft£pi* 

fc*7s [4 - (tert - 7* h + JWs}? ~ )V0r* '» 7x~ ;W] 7 
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'H-NMR (CDC 1 3 ) ppm: 1 . 55 (s, 1 8 H, ter 
t-Bu), 7. 03 (d, 4H, C 6 H 4 ), 7. 27 (d, 4H, 
C 6 H 4 ), 7. 15~7. 41 (m, 6 H, C 13 H 8 ), 7. 76 (d, 
5 2 H , C 13 H 8 ) 0 

mmm 21:4, 4 • -~>7 D ^^->ux>- tfx c 1 , 1 • - 

( tert -zrh**s%)Vtf-)V**py 7i-»] <4b&^ 2 1) 

{tS«21 

10 2 {i*5ViT, 4--ryyDif;i/^x/-;i/^4, 4' — > 

&x*/-;ncft*.3&^ ^JS«2tB»i:bT4, 4' — 

D^->iJt>-E7 [1, 1 ' - (tert -^h + ^>*;i/#- 

15 'H-NMR (CDClj) ppm: 1. 5 5 (s, 18H, ter 
t-Bu), 2. 20~2. 30 (m, 4H, C 6 H 10 ), 7. 17 
(d, 4H, C 6 H 4 ), 7. 28 (d, 4H, C 6 H 4 ) 0 
Hi&fl! 2 2 : 4 , 4'-(l, 3-7i-l/>^'fy7'nif 1 Jf 
» -tfZ [1, 1' - (tert -^h + y^^^t^^) 

20 7i-Jl/] (ft^2 2)(D^ 

^ifi^2 tfc^T, 4-< v 7°d tf;U7xy-;i/^4, 4 ' - (1 , 

3-7iZl/>yMV7'Dt!UT» t* 7. 7 x / U f?8£JI 
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LT4, 4' - (1, 3 -7x- U>i?-1 V7°n tf Ux» - fcf X 
[1, 1'- ( t e r t -^h + S^JP^;^*^) 7i^Jk] * 

1 H — NM R (CDC1 3 ) ppm: 1. 55 ( s , 18 H, ter 
5 t-Bu), 1. 62 (s, 12H, CH 3 ), 6. 98~7. 09 
(m, 6H, C 6 H 4 ), 7. 10-7. 20 (m, 6H, C 6 H 4 ). 
.v- £ffiM2 3:1- (tert -y-K+^M#5Jl^*-» -4 
-(trans- 4 -^>^JPv# p^\^->;i/) ^>-t?>(fc<&4fe 2 



10 



Acetone/ (OWjNCs^N /\ /=\ 



[COOC(CH3)3J 2 0 v & 

mMM2 £3H>T, 4 — fyyDtf;|/7x/-;^p- ( t r a 
n s - 4-^>?^y^ o^\^~>;i/) 7^y-;i/fcf^x«>^^, H 
J£fl]2 t^«(cLT 1 - (tert - 7h4 1 i'*J^-M + ^) 
-4- + ^>if>£# 

15 tzo 

1 H-NMR(CDC1 3 ) ppm:0. 90 (t, 3H, CH 3 ), 
0. 9 5- 1. 7 2 (m, 1 3 H, C 4 H 8 iC 6 H I0 ), 1. 55 
(s, 9H, tert-Bu), 1. 78-1. 94 (m, 4H, C 
6 H 1 0 ), 2. 3 9 - 2. 5 3 (m, 1 H, C 6 H 10 ), 7. 07 (d, 
20 2 H, C 6 H 4 ), 7. 2 0 (d, 2 H, C 6 H 4 ) 

mMM2 4:4' - (tert - 7 h* : st> 7 
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HO-^^-COOCHa DMSO/KO > CaHrO-^^-COOCHs H *" HdSM + CsHtO-^^-COOH 

^^-CHaO^^-O&XHCHab BOH/10% ^ HO-^^-OCOCtCHJa 

Hj - 



THF/PPhj/D6AD ° 



03870— ^^-CO-^^-OCOqCHaJg 



! (0^4 - n -7o tf;i/^-^^^m#M©^^ 



4-tHn^^Mft^f;H 5. 4 g (1 0 1 . 2mmo 1 ) 
^^^^;^+t-f (DM SO) 15 0mll;^l/, £ £> 
5 tTKmib* U £Azki§$t (KOH/H 2 0: 7g/15ml) £JB 
ATJ9-K:&£3;T?«#Lfc. n -^D tr;i/^OT-T h* 1 2. 

5 g (10 1. 6mmo 1 ) £ jJD^T^ifiT! 2 4 l$P^£&£ -fr7c. 

frfc®.&JL? ;-)V3 0 0ml Kigfrb, TKMfc-*- h U 
10 (N a OH/H 2 0 : 5g/100ml) ZiUZ-T 1 ftNttfRjlftE 

^x^y— ;i/ (EtOH) £ B££ b ft in (Tkgsiram : 

i53oomi). &m.£T'n>m'&> mmamm^mmm^isa^xmm. 

tCfcD 4 -n -yn lf;|/^-^->^ja#^ 1 7. 5g (9 7. 2m 
15 m o 1 ) 

(ii) 4- (tert-^h^y^jH^t^y) 7i;-Jl/C 

HIMi-3H^UT^^Lfcl- (t e r t - "J h + ~>;*Ul/#x 
Jl^^v) - 4 -^>^;i/^-^S>^>-tf > 1 0 . 0g (3 3. 3 m 
20. mol) tl^-JHOOml, 10%-Pd/C0. 5 g £Jn 

p d/c^itjiicck D^*bfc^, ?gj«£fg£u #e>nfc^^^ 

( t e r t -T'h + yiJi^-^t+y) 7x;-Jl/6. 7 4 g (3 
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2. lmmo 1 ) ZnTco 

(iii) 4' - ( t e r t -yy**s%)V$-)V**i/) 7i-^- 
4 - n - Zfa tr;V^^->^>yx- h<D&f& 

7,7- v ? (i), Gi) Tf#snfc4 - yn m+mss i . 

5 6 4 g ( 1 0 mmo 1 ) Rtf 4 - (ter t - 7 b 3-^% )\s#~)l> 
7i;-JP2. lg (lOmmol) fc, h'J7i-J^ 

7l^Fh'i) '2r 6 2g (1 Ommo 1 ) Kif-'K 5 
5/HHD777 (THF) 5 0 m 1 fciS — JgflPStffc. Jfcte. 7 
yy*^>iyX?;H. 7 4g ( 1 0 mm o 1 ) 5*^TT)j| 

'u*W7A^D7hif77^ (gtbtt: k;px» tzxmm 

S-JWnmmT&ZttzJ: 0 4 * - ( t e r t -^h*^ 
;],:*- 3^) 7xn;v- 4- n-^n tf;i/^-^->^>yx- 
M. 9g (5. lmmol) £#7c. 
15 1 H — NM R (CDCI3) ppm : 1. 08 (t, 3H, CH 3 ), 
1. 55 (s, 9H, tert-Bu), 1. 8 0 ~ 1 . 94 (m, 
2H, CH 2 ), 4. 02 (t, 2H, OCH 2 ), 6. 98 ( d , 2 
H, C 6 H 4 ), 7. 25 (d, 4H, C 6 H 4 ), 8. 15 (d, 2 

H , C 6 H 4 ) a 

20 mmm2 5 : 4' -n-7Dt!;U:7x;i;P-4- (tert-^ 



^^CHgOC-^^OCOCCCHaJg B0H/1 °^ P4 > COOH-^^-OCOC(CH3) 3 



Hz 



THF/PPha/DEAD 



CaHy-^^-OC-^^-OCOCCCH^ 



(i) 4 - ( t e r t -^h + ^;H-J^ + y) £JftM©£ric 
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mmm2 40777^ (ii) ic£UT, l - (tert-^h* 

- 4 issov >&mmm 5t 

1 - (tert -^h^->*;W^-;l/^-^x) -4-£S 

#ai^>v;px7.T-;i/tf^^§^^, mmM2 4®7f^ GO 

(ii) '4* ^ n:- n/ □ tf ;i 7'x ~ ;l/ - 4 - ( t e r t - Z? h ¥VW 

Hife^J2 lOXf-y? (iii) fc^T, + y 

10 gcJE#B6£4- (tert - yh + y^jj^^my) 7x7- 
7>7-y7 (i) T#£>n£ft;-&#J4 - ( t e r t - 7h*isjJ 

^I«2 4CXf?y (iii) tl^itcLT, 4' -n-7°P 
fcf;i/7x-;i/- 4 - (tert - ^h + y^M-M^y) O 
15 y*X-h£#fc, 

1 H-NMR(CDC1 3 ) ppm:0. 98 (t, 3H, CH 3 ), 
1. 55 (s, 9H, tert-Bu), 1. 50~1. 77 (m, 
2H, CH 2 ), 2. 62 (t, 2H, CH 2 ), 7. 10 (d, 2 H, 
C 6 H 4 ), 7. 23 (d, 2H, C 6 H 4 ), 7. 33 (d, 2 H, 
20 C 6 H 4 ), 8. 24 (d, 2H, C 6 H 4 ) 0 

mmm2 6 : MJ [4- (t e r t - yh + y*M"my) 
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coa 



Tobiene/CsHsN 



ffc£*2B 

► s -J . .■ I- r 



hU D U K TI K 5" g "(5. 6 m m o 1 ) fc, hJVX> 

(Toluene) 30ml, tf'J> ? >l. 5g (17. 0 mm o 
1) £2lD*.T. $5.llIlfj2 4©XT-^ (ii) T^^b^4- 
(tert -7h*S'it)V&~)V**i') 7i;-A3 . 5 5 g ( 1 
5 6. 9mmo 1 ) £Jn*. S1T2 4l$IBIEJ&£l3:fc. SM7i. 
x*y-;H£Tm§il'r5£fcK:<k!K HJ [4- (tert-7 

h+v*;i/^-;i/pr+v) 7i-jh hu/t-h2. 8g (3. 

7mmo 1 ) 

1 H — NM R (CD C 1 8 ) p pm : 1 . 55 (s, 27 H, ter 
10 t-Bu), 7. 28 (s, 12H, C 6 H 4 ), 9. 22 (s, 3 H, 

C 6 H 3 ) o 

mmm 2 7:4' - n -fu Mfr-**^? 4 - (ter 



BOH/10%-Pd/C /=\ 

cw>Qoh ; — 



Q * — \ or\U 1 1 ncv oAtr~ /==\ Q 



Q-CH 2 06-Q-0C0C(CH3)3 gg^ijggg COOH-Q-060C(CH3)3 —I 

W/PPth/DEAD C3H7O _^^_ 0 ^_^^ O c0 C(CHa)a 
<t<tttZ7 

(i) 1- (n-^D tf;U^-^-» - 4 -^>^;l/^^ v^>if >(Z) 



15 



WO 02/079131 



79 



PCT/JP02/03140 



4 - (^>^W'» 7x/-17. 5g (37. 5mmol) 
*V*?-)V7>)V*3rD-'( H (DM SO) 7 5ml»l,.$5l: 
h U VJ±*®m (N a OH/H 2 0 : 1 . 6 5 g / 1 5m 
1) £jm^Ti$-£&3i;Tji#L£. n-^PWD? 
5 -YK5. Og (4 0. 7mmol) SiDfcTgfiT? 2 4PSIHSJ££ 

1 LOt^fiAiamDHSn&BftS 

\Z)V**rzs) - 4-^>^^^"^->^>-k*>8. 8 2g (3 6. 4 
mm o 1 ) 

10 (ii) 1- (n -7a tf;P^"^S» 7i/-M^ 

4W7y7* (ii) fcfcl^T, 1 - (tert-7h + 

~>*;u^-;i/^-+'>) - 4-^>^;i/t^'>^>t>&^f'y7*(i) 
(n-yptf;!/^-^^) -4-^>v;P^-^~>^> 

i£>t;itt;L£E**k ^IW2 4 0XT7 7° (ii) 
15 fl?£fr^> l - (n--/Ptf;W^-^'» 7i/-j^#fc. 

(Hi) 4' -n-7*a t°;W^-^~>7ni-;P- 4 - (tert-7*h 

^JS0!j2 4<DXry7 (iii) t^ViT, 4 - n - 7"D bf;i/^^~> 
$Ifit, 4- ( t e r t -7*h*'>AM-;Pt + ^) 7x7 
20 £ttft2 5©Xfy7' (i) T#e»nfc4 - ( t e r t - 7 

b*->;*j;i^-;|/*-*v) $ISSt^T77" (ii) T^j&Lfcl 

(DXry? (iii) t[^iltcLT4' -n-7 , n-!flt^^7i^ 
- 4 - ( t e r t - 7h^yAJH-;W*y) ^>>/x- h 



1 H — NMR (CDC 1 3 ) ppm: 1.08 (t, 3 H, CH 3 ), 
1. 55 (s, 9H, tert-Bu), 1. 75-1. 90 (m, 
2H, CH 2 ), 3. 95 (t, 2H, OCH 2 ), 6. 98 (d, 2 
H, C 6 H 4 ), 7. 10 (d, 2H, C 6 H 4 ), 7. 33 (d, 2 



25 
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H, C 6 H 4 ), 8. 24 (d, 2H, C 6 H 4 )„ 

mffiM2 8:4' - (tert - ? b* 7 
x~;p- 4 - n -yn t!ji/^>!/x- Vifr^m 2 8)<d£j& 

■it tV c .?%- ^ .r'.^.;.-,, f.* * 
CaHy-^^-COOH 

THF/PPtb/DEAD /=\ 9 /=\ 9 
(^H 7 -^y-CO-^^-OCOC(CH3) 3 

(to* 28 

5 2 4 (DX'ry 7 (iii) £ V>T 4 - n - ~?U ¥)l*3rz/% 

&mwt&4 - n -yn fc?;i/£m#^K:ft*-££**k HM0O2 4©x 
(iii) tiilIbT4' - ( t e r t -Z? b*is% 

1 H — NM R (CD C 1 8 ) ppm:0. 98 (t, 3H, CH 3 ), 
10 1. 55 (s, 9H, tert-Bu), 1. 60~1. 8 5 (m, 
2H, CH 2 ), 2. 69 (t, 2H, CH 2 ), 7. 25 (d, 4H, 
C 6 H 4 ), 7. 32 (d, 2H, C 6 H 4 ), 8. 10 (d, 2H, 

C fi H 4 ) o 

nMM2 9:4' - (tert - 7 b*z/*i )l7$-)\,-*3f -» 7 
15 i^Jk trans-4-n-ya tf;U-># v;^;^^ > 

V-Y{\t^m 2 9 

Q^CH 2 0^-0?0C(CH3), BOH/10% ' W/ S H0-Q-060C(CH3) 3 — , 




<t<tt»29 
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£MM2 4®Xxy "f (hi) {C*5^T4-n-7 p Ptf;P^4 1 ->^ 
Jl#^£ trans - 4 - n Mfrz/t? w\*=/ )V% )V-#>m 
l:fU5P^« §US0iJ2 4 (DXry? (iii) £ |*U£ £ L T 4 ' - ( t 
e r t - 7 Y^-^tl )V^ — )V^r^r-y) 7xz;k- trans-4- 

'H-NMR (CDC 1 3 ) ppm:0. 92 (t, 3H, CH 3 ), 
••: ' :'0 . -9 C~ 1 . 0 8 (m, 2 H, CH 2 ), 1 r 0 2 ~ 1 in 4 4 Cm, 
5H, CH 2 tC 6 H 10 ), 1. 55 (s, 9H, tert-Bu), 
1. 45~1. 68 (m, 2H, CH 2 ), 1. 88 (d, 2H, C 
10 6 H 10 ), 2. 14 (d, 2H, C 6 H 10 ), 2. 3 8- 2. 5 5 (m, 
1H, C 6 H 10 ), 7. 06 (d, 2H, C 6 H 4 ), 7. 17 (d, 

2 H, C 6 H 4 ) 0 

mmms 0 : 4 * - (tert -^h^^Jl^n^^v) 7 
xn;i/-4-n r yotf;w^-+^^>v;wx-^;i/(^'&ti3 0)© 

15 -a-fig 

/=\ DMSO/KOH/HzO /=\ 

nJ^ 0 " ^ * t^O-Q-CH^H 

^2 

•mF/PPt^/DEAD Cs>H70- Q <H20 ^^ O g 3C(CH3)3 

(i). 4 - n -^D \Z)V**z''<>V)V7)Vzi-)V<D'&rfL . 
4 - k Yu%-zsO~s)V7 )\>n—)Vl 2 . 4g (10 0. 0mm 

o i ) £>>^;i/7ji/**-tM Fioomi z*>\z*m. 

20 >J ^AtK^^ (KOH/H 2 0:6. 6g/15ml) SriDA 

3 g (10 0. Ommo 1 ) £iD;*.TMT2 4 B#F£ 
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>V)VT)Vn—)\,l 5. 8g (9 5. 2mmol) 
(ii) 4' - (tert-^h + y*^W'» 7x~;V- 

5 HiS0!l2 4©Xxy7 (iii) V>T 4 - n - 7 P tfJP^*^^^ 

iSi^fy^ (0 T£-/&bfc4 -n -yp tf;i/^^>'^>v J ;l' 

7^:3^ Jk&ftft £ » 4©7f?^ (iii) 

T4'- ( t e r t - 7 h * 7i-JP- 4 - n 

10 1 H — NM R (CDC 1 3 ) ppm: 1.06 (t, 3H, CH,), 
1. 55 (s, 9 H, tert-Bu), 1. 74~1. 90 (m, 
2H, CH 2 ), 3. 95 (t, 2H, OCH 2 ), 4. 99 (s, 2 
H, CH 2 0), 6. 9 2 (t, 4H, C 6 H 4 ), 7. 08 ( d , 2 
H, C 6 H 4 ), 7. 33 (d, 2H, C 6 H 4 )„ 

15 I^MJ 31:l-[4-(tert -7 b )V#-)lJr3r*/) 
7i^JH -2- (4-n-^Pt!;i/7x-Jl/) T-fe5P 1/ ^fc^ 
3 1)©£J& 



/=\ NE^/Cm/PPhj/PdCbtPPhJi yF=y MeOH/ 1N-KOH 
^Y> r HC^CSKCH^ -C S H 7 -Q«S.(CH 3 ) 3 ' 



HC=CSi(CKj)3 

CaHT-^-C^CH- 



C3H7 "O" CSC "O H ^ 0C(CH3)3 



NB 3 / Cul / PPhs / PdCWPPhsfe 

"-3"?a r^-\ r ij .. 



Br— OCOC(CH3) 3 

(i) 1 -'(4 - n -7P \d)V7x.-)l) -2-h»J^fil/y'J;i/7 
20 -fe^^>©-&^ 

1 - n -7o t!JU- 4 -ZfU^i^yM > 1 5 . Og (75. 4m 
mo 1 ) l:b U^^y'J ;i/7-fe^l^> 8 . 8 g (89. 8mm o 

1), MJXW5> (NEtj) 1 0 0 m 1 £inx.£/fc^ft £ 7 
;i/=r>fi&Lfco &£3£{fcfPi (I)(CuI)81mg(0.4m 
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mol), h'J7x-WX7^>3 2 4mg (1. 2mmol), 

^nnk'x h u 7irj^7^f ynyWk ( i DIPdci 

2 (PPh 3 ) 2 ] 1 6 2mg£iQ*.iin*ftJiaET» 2 4P#MRJfc$-&fc. 

»**«5Ufc. '\*u->£B*i-s;:iK:«fcD, 1- u - n 

5. 7mmo 1 ) 

(ii) 4 - n -~?U Jt-)V7t^U><D&J& 

10 Xf77 (i) (4-n-7D tfjl/7x-Jl/) -2 

- h U^^;P5^U^7-fe^-^> 14. 2 g (6 5. 7 mm o 1 ) C 
ttrS-JV 15 0ml, 1 N-TKHfcfc* U £A7Ki§i& 100ml* 

15 4-n-7'Pt:;V7i-^7tfl/>9. 4g (6 

5 . 3 mm o 1 ) Sr#fc„ 

(iii) 1- [4- (tert-^h + y^Jl/^W^) 37x~ 
;U] -2- (4-n-7"D^7x-JP) > 

7r-y7 (i) fc&UT. l-n-7'at:^-4-7*nt^>t'> 
20 <h h U ^fJVy'J ;i/7ir5 1 l/>€r, 7.7- yf (ii) T?-&(KUfc.4- 
n-^D t!Jl/7x-;l/7-b5 1 l/>t^]!iS^4 7r'&^;bfc 1 - ( t e 
r t -7 h^^t>)Vi^-)V^^.~y) - 4 -^D^>f ><hK:ft*- 

25 ^ + U->*Vi*ex^y-;PTII»il1"5Iltfc«J;0, l-[4-(t 
e r t-7*^y*;^-Jl/t + -» 7ilJH - 2- (4 - n - 
7d^7iZW 7-fe^l/>4. lg (12. lmmol) 
fc. 

1 H — N M R (CDClj) ppm:0. 95 (t, 3H, CH 3 ), 
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1. 55 (s, 9H, tert-Bu), 1. 5 5-1. 75 (m, 
2H, CH 2 ), 2. 60 (t, 2H, CH 2 ), 7. 15 (d, 4H, 
C 6 H 4 ), 7. 43 (d, 2H, C 6 H 4 ), 7. 52 (d, 2H, 

C g H 4 )„ 

5 %ffiM3 2 : 1 - [4 - ( t e r t - 7 h*is*> )Vtf-)V**is) 
7i^JP]- 2 -(4 - n-yo tf;i^^-^i/7x^;i/)Tirg 1 i/>({b 



^ DMSO/NaOH/HjO _ /=\ NBj/CuJ/PPha/PcJCtlPPIb)^ 



CaHyBr ^ HC=CSi(CH3>3 

/=\ MeOH/ 1N-KOH /=V 
C^H70-i>-<^CSi(CHa)3 *- CjHjO-^^-CsCH 



NBs/ Cul / PPtb / PdCyPPhJj 



c ^ H7o "^3~ csc "^3~ o ^ oc<cH3)3 



ft£r*32 

(i) 1 -7 Pt-4 -n -7n fc! 71/^ ->^>if 

10 4->Dt7i;-JH7. 3g (100. Oramol) 

(NaOH/H 2 0: 4. Og/25ml) SlD^T^-l: 
&££TJt#bfc. Jfcfc, n -7D lfJl/7*n7^ H 1 2. 3 g (1 
0 0. Ommol) ^iD^-T^^T 2 4 l$HRj&£-frfc D &fki£& 

U->Jf £7]cft&> '\^it>^^*-r^^ifcJ:D, l-7*Dt-4 
-n -7 if >2 0. 5g (95. 3mmol) £ 

(ii) 1- (4-n-7"nW+'>7i-;P) -2-hu^^;u 
20 yiJ^7tfV>0^fiK 

3 1 (DZiry 7 (i) 1 - Jut- 4 - n -^D tf 

^ 77 7 7* (i) T^fiKLfc 1-70^-4-11-70 
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\Z)V**ls^>-V>\zRXZ>&!A; mmWZ 1 (OX^yZf (i) £13 
m\zLT 1 - (4-n-^nmt'>7iZJl/) 

(iii) 4 - n -ZfU ¥)\s**is7 ^-JlT-t^UXD&tfc, 
5 3 1 (DT.'rvf (ii) i3*ViTl- (4-n-^Ptf;U7 

- 2 - h u ;*^;i^>u ;i/7-fe^i^>^, x^^y (ii) t? 

temhlt 1 - (4-n - - 2 - h 'J * ^ 

;W5>U )V7^V>\Z^.X^>^K9V. nmm3 KDX^y? (ii) £ 
PU§£LT4 -n - :/o e;i/^^v7xn;i,7-fe5 1 l/>^#7to 

10 (iv) 1- [4- ( t e r t -7 h * - iV***/) 

- 2- (4-n-^Ok°J^+y7i^;i') 7-fe^l/>(E>£-Ji£ 
HM3 KD^J-vf (iii) l:i5^T4-n-7D(fjP7x-Jl/ 
7i?^l/>£, TsJ-y-J (iii) T-&j&Lfc4- (n-^ofcf^^^ 
. 7x^jl/7tfl/>l;^^§PB > §I|»J3 1 (07x77 (iii) 
15 titCLTl- [4- (tert-7h+y*jW^+^) 
7xzjb] -2- (4-n-7alf;Pt + >'7xr:;V) 7-fc^l/> 
£#7c, 

1 H — NM R (CD C 1 3 ) ppm:l. 06 (t, 3H, CH 3 ), 
1. 55 (s, 9H, tert-Bu), 1. 75~1. 90 (m, 
20 2 H, CH 2 ), 3. 94 (t, 2H, OCH 2 ), 6. 87 (d, 2 
H, C 6 H 4 ), 7. 15 (d, 2H, C 6 H 4 ), 7. 45 (d, 2 
H, C 6 H 4 ), 7. 50 (d, 2H, C 6 H 4 )„ 

HJS0tJ3 3:4' - ( t e r t -7 % frtf-JV-***/) 7i 

— 4 - n-7n ¥)V<yV)V3--T)V($,£m 3 3)©£j& 
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DMSO/NaOH/HjO 



CaHz-^-CHzO-^OCOC^a 



•-•.^;*\p'.vt ; i..:;s-".<f' - ' 



(i) 4-n-^Dtf;^ifi/^n^f;p©^ 

4 -n ->Tp tf^JSS^l 0. Og (61. Ommol) 
*S-)V (MeOH) 4 0mlll^ib, $ £> (Ctt£ 2 m 1 £Jn*. 
5 T2 41$ H» *$#<D^ * J -;H£S* bfc. 

4-n-^Dei^ISI/fiHXfJH0. 4g (5 8. 4m 
10 mo 1 ) £#fc„ 

(ii) 4 - n -ZfU \Z)VOV)V7 )\>n—)\,Ofi&u 
7KSljt;U3^A7>5~£A 1 . 54g (40. 5mmol) * 

8«*ffc*lif h^A^f FD77>5 0mlit'l: < 7 (i) 

T^^bfc4 - n - tr^^m^m^^^xx^jn o. 4 g(5 

15 8. 4mmol) bfc^ii^ h 7 /W H O 7 y > 5 0 m 1 £ 

/jc^TTiS^J^TKm^ U ? V A 7,V~ X # A £ * * / £ $ 

'\*rD->&f&&-tZZLt\z£!)* 4 - n - 7otf)l/^> 
20 ^;P7;U3-;l/8 . 63g (57. 5mmol) ^#f;. 

(iii) 4-n-yPtJK/yJ^D7'fF0^ 

Xx'^ (ii) "C^figL7 t c4-n-7'Ptf;U^>v;U7;m-;i/ 
8. 6 3 g (5 7. 5mmo 1 ) £^DD*JUA 5 0ml 
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$ l&fcf-it—JUB. 1 0 g (6 8. lmmo 1 ) ^ta^MM. 
- n-^u\f.)V^yV)V^ u^-i H 9. 4 0 g (5 5. 8mmo 1 ) 

5 

(iv) 4* - (t e r t-7h3ri/%)ltf~)\'jr3ri') 7i-JK 
H]8S0!12 7 ©*^y :/ (i) fc:feV>T4- (-^>5?;P^-*2/) 7i 

;-^tn-^D e^r/n^-r 4®xf^ (u) 

10 -e-&j&bfc4 - (tert 7i;- 
;i/<h, xfyy (iii) t?-&^Lfc4-n-yptf;i/^>^;i/^p^ 

7®Xr^(i) tBil:bT4' - (tert-7*h^>*J^ 

15 1 H — NMR (CD C 1 ,) ppm:0. 92 ( t , 3H, CH 3 ), 
1. 55 (s, 9H, te.rt-Bu), 1. 57~1. 78 (m, 
2H, CH 2 ), 2. 60 (t, 2H, CH 2 ), 5. 00 (s, 2H, 
CH 2 0), 6. 9 4 (d, 2H, C 6 H 4 ), 7. 07 (d, 2H, 
C 6 H 4 ), 7. 19 (d, 2H, C 6 H 4 ), 7. 33 (d, 2H, 

20 C 6 H 4 ). 

mt&m3 4:4 ' - ( t e r t - 7 h 7 x 

4-^^;p^>^;i/x-x;w(^^#i3 4)©-&j& 



Q-CH.OQ-OH 




-CH 3 -/3- CH z°-O" 0 S CH3 





O 



CHj-^^CHjO-^J-OCOCtChya 
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(i) ^>i?)V- (4 -7± h^v^xXJl/) JL-f-)V<D&j& 

4- (^>v;i/^-^-» 7i;-;V3 5. 0g (175. Omm 
o 1) icSHfb7/W h'D77>100ml, h*)X?-)l7=i> 
17. 7g (175. 2 mm o 1 ) £inA.^-*&$£ i*7c 0 
5 -fc^Jl^O^ F 1 3. 75g (175. 2 mm o 1 ) £*&T£ 
Tin*.. tfiT2 4l$Pp.1I*j£2i*fco 5 0 0ml© 

>MftmMT:Hm&t2>ZZi\z£V). ^>z?)l- (4-7-kh*~> 
7 xXjW) X-x^4 0 . 3 g (16 6. 5 mm o 1 ) 
10 (ii) 4-7th+y7x;-;K5M 

HH£0y 2 4 (D^T-y? (ii) ££V>T, 1- (tert-7*h^ 

->^;l/^-;i'^-^v) - 4 -^>^;u;t*->^>-t?>£X7^;/:/(i) 

?S£i,f|}§®£ hJl/X>fcft*_SR*K ^^^2 4©Xt^7* (ii) 
15 £f^1I£zKili<(fc#3?£fT -7-tr h^>7x/-J^^L 

(iii) 4' -7irf + ^7i-;i/-4-^f;K>y;H-rJV© 

IIi2 7©XT^7" (i) K^T, 4- (^>i? 7 
iy-^tn-7*Ol:;|/7D?'f^^nfn7f77 B (ii) 
20 ^b)Tc4-7-t h^v'7xy-Jl/fc4-^^;i/^>> J Jl/^D^-r H 

%MW2 7<DXry7° (i) tl^^(CLT4' -7~fe 

(iv) 4 .' — b: a+->7iZJh 4 -*^J!/^>^Jl/X — x;kz>-& 

25 (iii) T£-J&L£4\ -7tf^y7i^-4-/5 : 

;i/^>v)l/X-x;l' 8 . Og (3 1. 3mmo 1 ) \Z*$ /— )V1 
3 0ml, ikMikft U[)A5. Og (89. 1 mm o 1 ) ^JD^JD 
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D^->7x-^-4-^fJV^>^H-fJH. 3g (2 9. 4 
mm o 1 ) £#)£o 
(v) 4* - (tert-yf^^M-W^) 7i-f- 

5 Hififcl2 4-<VyPtf;U7xy-;U&7 > X7^ > (iv) 

T&j8.Ltc4 ' -kFD^->7i->- 4 - ;* 3^1^ > ^Vx-r 

10 1 H-NMR(CDCl 3 )ppm:l. 55 (s, 9 H, tert 
-Bu), 2. 36 (s, 3H, CH 3 ), 5. 00 (s, 2H, C 
H 2 0), 6. 9 4 (d, 2H, C 6 H 4 ), 7. 07 ( d , 2H, C 
6 H 4 ), 7. 19 (d, 2H, C 6 H 4 ), 7. 3i (d, 2H, C 6 
H 4 ) 0 

15 3 5:4' -tert - 7 h * i/fl JVtf-frjr^zs - 4 - 

n-^>^f7i-;i/(ft^!|3 5 



Br 



DMSO/NaOH/H^ 
THF/Mg 



CsHit-^-Br 

c ' H "-O^O ocHa "0 



CgH,, ^ 

aoH/io%-Pd/c 



THF/PdldppbJCfe 



Hz 



CsHv 



OH 



20 



Acetone /(CHaJjNCshUN 
[COOCtCHaJakO 



OCOC(CH3) 3 



(i) 4- (^>v;i/>r^v) :t*d^> if 

HJS^J 2 7 VTsT-v? (i) C£tr>T, 4- ^S^W**^) 7 
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(ii) 4 -n -*>?-)V- 4 ' -^>i?)V*3r=s\iy x.-)VV>&& 
Y^^^Al. 06g (88. 3mmol) t4-n-^>? 

)V^U=E^>-\£> 1 0 . 0g (4 4. Olmmol) LZfefrVfr 
5 Sfctt-r h7/W h*n77>5 0ml ©^ifcfr £II85L7cG r i g n 
ardltll:, XT-y? (i) T&jfcbfc4- 7 
nt^>€^fe6^ ,! (4 4. 1 mm o 1) £ Ttf**'~**K**r*'«' t .-'- 

3>nW%\Z\stc'&, (1. 4-y7irj«X7^;^ 

/I^^^A (II) [Pd(dppb)Cl 2 ] 6 0 0mg£llB;L2 

®&T?m&&tZ>Z£\z£. 4-n-^>^;i/-4 ' 
t^yk'7i^9. Og (2 7. 3 mm o 1 ) 

(iii) 4-n-^>^;P-4' -tFD^yk'7i-Jl/0^ 

15 mmM2 4V>7.J-y ~f (ii) fc£ViT, 1- (tert-7^ 

(ii) T£fi£bfc4 - n -^>^)V- 4 ' -^>'7;m->k*7x 

-)V\zttz., h^x>K:tt;L5£^ shim 2 4 

xy;/ (ii) £I^iSKzkSHt#&£fT^4 - n -^>^)V- 4 ' - 
20 fc HP + v'tf 7i-J^ffe. 

(iv) 4* - t e r t -7"b^y)!)jH^my-4-n-^> 
fJPk'7x-jK0^^ 

^J6fl|2 t^WX. 4 -<V 7°P W7i;-;HXf97* (iii) 
T£/&bfc4 - n -^>H-.4 * - fc Hn^yf7x-;Hlftx. 
25 £J£09 2 £|!rU§f;:LT4 ' - t e r t -7 b^ristifrtf- 

1 H — NM R (CDC 1 3 ) ppm:0. 93 (t, 3H, CH 3 ), 
1. 3 0- 1. 4 3 (m, 4H, CH,), 1. 55 (s, 9H, t 
ert-Bu), 1. 55~1. 75 (m, 2H, CH 2 ), 2. 6 
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5 (t, 2H, CH 2 ), 7. 18-7. 28 (m, 4H, C 6 H 4 ), 
7. 46 (d, 2H, C 6 H 4 ), 7. 57 (d, 2H, C 6 H 4 )o 

mmms e ■. 1 - a e r t -^h^ftifrtf-fr***/) -4 

5 

/=\ /=\ Acetone /(CH3) 2 NC 5 H 4 N /=\ /=\ O 

ffc£#! 36 

ft. g&ftl 2 fcigfcfcLT 1 - (tert -7 h^isftfrtf-fr* 
- 4 -7x-;i/^>if>^#feo 
10 'H-NMR (CDCI3) ppm: 1. 55 (s, 18H, ter 
t-Bu), 7. 24 (d, 2H, C 6 H 4 ), 7. 30-7. 39 (m, 
1H, C 6 H 5 ), 7. 3 9 — 7. 4 9 (m, 2H, C 6 H 5 ), 7. 
5 2 - 7. 6 3 (m, 4H, C 6 H 4 tC 6 H 5 ), 
mmm3 7:4' -tert - ^h^yjj^z^y - 4 - 
15 n-7Pif;i/;t*->fc*7x-;i/(te^3 7)©<&j5fc 



/=\ /=\ DMSO / NaOH / HjO /=\ /^=\ 

ho v/v>° h — ^ * ^ni^" 

Acetone /(CHa) 2 NC5H 4 N 

► C3 

tCOOC(CH 3 )3] 2 0 u 

(i) 4 - n -7p '\*)V3r*(-*s- 4 * -h KP*vt:7x- j& 
$I«2 7©XfS'^ (i) fc£V>T, 4- (^>v^^^v) .7 

x/-Jl,£4, 4' - h'7xy-JH:fti, s*gl&i&8& * * y - 
20 h;n>nft>L5&ft, HJg«sJ2 7©77y 7° (i) 

1X4 - n -7*D fcf 4 '- b HD + yt'7i-;^#fc. 

(ii) 4* -tert - 7 h * )Vi£ -frjr* > - 4 - n - 7°o 



HTO-T^-^-OCOCCCHaJa 
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tf )V -* * zs t: 7 x n ;)/ © j$ 

HJH&J2 fc£V>T, 4-^vyD^V7i;-;i/£XT7^ (i) 
T^fifebfc4-ii-yDh!jPt+>'-4' -t HD + '>f7i^ 

5 #12 £HilfcLT4' - tert + 
- n - t!JW^ + ^t*7 x-JW£#fCo 

1 H - N M R ( C D^e- iff) 4 'Hi : 1 - 07 (t, 3H, CH,), 
1. 55 (s, 9H, tert-Bu), 1. 78~ 1. 9 3 5 (m, 
2H, CH 2 ), 3. 98 (t, 2H, OCH 2 ), 6. 96 (d, 2 
10 H, C 6 H 4 ), 7. 21 (d, 2H, C 6 H 4 ), 7. 47 (d, 2 
H, C 6 H 4 ), 7. 53 (d, 2H, C 6 H 4 )„ 

mmM3 8:l-[4-(tert - 7 h 
7irjH - 2 -7x-;i/T-fe5 L l/>(^b-&tl 3 8)©-&$ 



C^CH 



Br-\ >-OCOC(CH3) 3 • 



NE^ / Cul / PPha / PdClj^PhgJz 



^^C=C-^^-OCOC(CH3) 3 



O 



*ftW3 107fy^ (iii) fc^3ViT4 - n -yo tf;|/7x^;P 
15 T^J-Vy*. 7iz;V7t5 1 V>tI^^l.^ 1 HM#13 1©X 
T-^y 7" (iii) tmmzisT 1 - [4 - (tert - 7 h 

'H-NMR (CDC1 3 ) ppm:l. 55 (s, 9H, tert 
-Bu), 7. 16 (d, 2H, C 6 H 4 ), 7. 3 0- 7. 3 8 (m, 
20 3 H, C 6 H 5 ), 7. 49~7. 5,7 (m, 4H, C 5 H 4 <hC 6 H 5 ). 
iU£0iJ3 9 : 1 - ( t e r t - 7 h*5/#;i/#-;i/:**~>) ^7 

?U 3 9 

OH O 

Acetone / (CH^gNCsK,^ OCOCfCHgfe 

[COOC(CH3)3J 2 0 





<t£4*l 39 
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3 \Z&teT. 4-tert -W7i/-J^ 1 -i-y 

1 H — NM R (CDC 1 3 ) p pm : 1 . 58 (s, 18H, ter 
5 t-Bu), 7. 32 (q, 1 H, C 10 H 7 ), 7. 42-7. 58 
(m, 3H, C 10 H 7 ), 7. 74 ( d , 1 H, C U H 7 ), 7. 8 
1~8. 00 (m, 2H, C 10 H V '■■ • 

mmm4 0:2- (ten - yh*'>*;i/^m-» ^-7 

10 

r ^ T ^^OH Acetone /(CH 3 ) 2 NC 6 H 4 N^ ^^^OCOCCCHgJa 
[COOC(CH3)3]20 ° 

M2 tmU\zLX2- (tert -^h^y*J^-M^'» i~ 

15 'H-NMR (CDCI3) ppm: 1. 58 (s, 18H, ter 
t-Bu), 7. 31 (q, 1H, C 10 H 7 ), 7. 41-7. 52 
(m, 2H, C 10 H 7 ), 7. 64 (d, 1H, C 10 H 7 ), 7. 7 
7-7 . 8 8 (in, 3H, C 10 H 7 )„ 
HJS01J4 1 : 6 - ( t e r t V *ri/% - 2 

20 - n -^>^;i/^~7^ lx>(|b-&%4 l)0D-&.^ 
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OH DMSO/NaOH/^O 
PhCHaCI 

^ 0C H2"O _ 




Br 



ElOH/10%-Pd[/C 



H 2 



C5H11 



Acetone / {CH^C^N ^^^^^0900(083)3 
[COOCfCH^afcO C&if^^ 



NBa/ Cul / PPhs / PdCl^PPh^ 
HC^CCaHy 



OH 



» 1 "T? 1 \ ■ ■ . 1 

• 't . 1 • • .'- ' 



(i) 2- -» - 6 -7d^:J-7* l/>©£j& 
HJS^J2 7 (D7f^ (i) IC*V*T, 4- (^>^;i/^^r-» 7 

i/-J^6-yp ; E-2-t7 n -y°D WDT'f 

Uli 2 7 ©Xfy 7* (i) tiIICLT2 - (O^JV 

(ii) 2- (^>>^;i/^* + ^) - 6- 
:f7 7 U> 

10 3 1 <J>7s7-v 7" (i) fcfc^T, 1 -7Pt- 4 -n -7°P 

tr;i^>-tf >§xt77" (i) T-&^bfc2- (^>> J ;i/^-^r-» - 

6 -7"D ; £t7^ l/XCtt*., h U ^^y'JJl/Tt^I/V^ 1 - 
n-^>f>fcfn^mjfif!l3 10XT7 7 (i) tl^it 
LT-&J&L7c^ x^7-;KCTH^S-r§ili:('«i;D 2- 
15 i>)V**z>>) -6- (2 - n -7o tr;px^— ;p) i-y^vy^m 

fyl. o 

(iii) 6-n-^>fj|/-2-t7b-Jl'©^ 

HJS^il 2 4CXT77 (ii) fcfe^T, 1- (tert-7f + 
->;*j;i^x;i/:**>0 -4-^>:7)l/:**v^>ii>£7x>.y7° 
20 (ii) T*^fi£Ufc2- )V** a s) - 6- (2-n-7DtT 
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nteM2 4<dztv7 (ii) tm&\z*m<kftm&m*6 

(iv) 6 - (tert - ^h^r=yf})Vt^)V-t^-y) -2-n-^ 

5 ^mm2\Z^X, 4 V^D (fJl/7x7-J^7f7 7 (iii) 

m 2 IT6- (tert K*i>*^ 50 - 

1 H — NMR (CDC 1 3 ) ppm:0. 90 ( t , 3H, CH 3 ), 
10 1. 28-1. 45 (m, 4H, CH 2 ), 1. 57 (s, 9 H, t 
ert-Bu), 1. 61-1. 79 (m, 2H, CH 2 ), 2. 7 
6 (t, 2H, CH 2 ), 7. 2 4-7. 3 7 (m, 2H, C 10 H 6 ), 
7. 59 (d, 2H, C 10 H 6 ), 7. 68-7. 80 (q, 2H, 

C 1 0-^6^° 

15 mt&m4 2:4- (tert - 7 h * ->#;i/# - JW:*^ 5> ) -N 
- (4 -1^71-^) h(^b-&^4 2)©<&J& 

CaHs-Z^V-NHCO-Z^OH Acetone/ < CH 3)»NC 5 H,^ CzH /"A H<H g 0 ^^_ 0< ^ c ^ 
W 6 N=/ [COOCtCHaJakO N = / 6 X=/ 6 

(i) 4- K>yJW^y7xZJW — N — (4-I?JV7i^) 

20 4 - ("Ov^:*^) 7iy-JV6. 8 g (3 4. 0 mm o 1 ) 
II^jlTh7A'fHD77> (dry-THF) 5 0ral^llDA^ 

^lci^7xZJKVy7^-h (C 2 H 5 PhN 
CO) 5. Og (3 4. Ommol) ^Jn^iSTr 2 4 ^f^S^$ 

25 j§ • %,m'&x.?;-)l>mmgktZ><it\zJ:r). 4- (^>>>;U;3- 
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*->7x-;i0 — N — (4-I^7iZJP) 1- 
3 g (3 2. 6mmo 1 ) 

(ii) 4- (tHD^y7i'JH — N — . (4-IfJ|/7iZJl/) 

5 HIS^J 2 4 (DT.'ry 7 (ii) £:J3V>T, 1- (tert-7*h + 

- 4 -^>> f ;i/^-^>'^>^>^^x^^(i) 
' - ( ^ > ^;M-*-> 7i->) - n - ( 4 : ^x^;i*p *'-v 

^in^n^isM. n«i«2 4©7rs'7' (ii) tmm 

10 Kl7K^Mt#^£fTV> 4 - (kHD^i/7i-W -N - (4-X^ 

(iii) 4- (tert-7h^>'*J^-Jmy) -N- (4- 

nmm2\z&\,*T, 4-fyynt'j|/7x;-j^XT>^ (ii) 

15 T^^Lfc4- (tFQ^-/7i-JP) — N — (4-I^7i- 

;u) *-A^-niftA5^, awfli 2 tmm\zvx4- (te 

r t-7b^yAj^-M+y) -N- (4-l^7i^Jk) 

1 H — NM R (CDClj) ppm: 1. 24 (t, 3H, CH 3 ), 
20 1. 5 5 (s, 9H, tert-Bu), 2. 63 (q, 2H, CH 
2 ), 6. 87 (s, 1 H, NH), 7. 14-7. 21 (m, 6H, 
C 6 H 4 ), 7. 3 5 (d, 2H, C 6 H 4 )„ 

*Jfc#14 3.:4- (tert-^h^yjtiM-JV^y) — N 
- (4'- n -^>^;U) ^>X7-'JK(ft^i4 3)©M 
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/ °9° C ( CH 3)3 ► C<X)H-^^-OCOC(CH3) ; 



H2 



TtiF/PPhs/DEAl^ 



c ^ hii " h ^3~ nh ?"^3~°^ oc(ch3)3 



O 

(i) 4 - ( t e r t -^h + ^^^tt^) 

mmM2 4<DX-r'y t7 Cii) £*H>T. 1- (tert-^h^ 

Gf&Vtcl - (tert -yh^y^JJU^mv') -4-SA 

(ii) 4- (tert -^h*->A^-KtS/) — N — (4 ' 
-n ;10 ^>X7-'J H©^J$ 

10 mMM2 4 Zf (iii) fc*V»T4 - n -^D \f)l*3ri/& 

Iftt4- (ter t-^b^y^J^^JW + y) 7x/-Jl/ 
£> (i) T#£>nfc4 - (tert - 7 h * vTJil^ - 

tt 4 - n - ^>fji/7-u mm 

M2 4©Xf';7 (iii) tmm\zhX4- (tert-^h^A 
15 — N — (4' -n-^>^;P) ^>X7-'J 

/H-NMR (CDC 1 3 ) ppm:0. 90 ( t , 3H, CH 3 ), 
1 . 2 8~ 1 . 4 5 (rri, 4H, CH 2 ), 1 . 5 7 ( s , 9 H, t 
ert-Bu), 1. 61-1. 79 (m, 2H, CH 2 ), 2. 7 
20 6 (t, 2H, CH,), 7. 10 ( d , 2H, C 6 H 4 ), 7. 23 
(d, 2H, C 6 H 4 ), 7. 33 (d, 2H, C 6 H 4 ), 8. 24 
(d, 2H, C 6 H 4 )„ 

4 : tert - ~?^)V- 4- (4' -tert-^h^ 
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-4 ' -^Dtk'7i^l/7. 4 g (2 1. 2mm o 1 ) \Z, 7 2 
5 U )Vm t e..r....t^- ; ^^;i< 2. 85g (22. 2mmo 1 ), h U 
;i/T5>10ml, 7± h~h 0m 1 , ftKA 7 A [P 

d(OAc) 2 ] 50mg (2. 2 2 X 1 0 -1 mm o D. h'J7x- 
;1/tIn7.7^ >116mg (4. 42X1 O^mmo 1 ) ZMZ-Kfe 

fc«fctK t e r t -?>;i/-4- (4 ' - t e r t -7V*rzsl3)V 
i£-)\,-**^7 S/>t^-h7. 9g (1 9. 9 mm o 1) 

15 'H-NMR (CDC1 3 ) ppm: 1. 55 (s, 18 H, ter 
t-Bu), 6. 40 (d, 1H, CH=CH), 7. 26 (d, 4 
H, C 6 H 4 ), 7. 59 (d, 4H, C 6 H 4 ), 7. 61 (d, 1 
H, CH=CH). 
§feJS0>J4 5:4' - ( t e r t - 7 h *=y*> - 

20 4 - ( 2 - t e r t -7h+y*J^-JH^) ti 7 x ~ ^({b^ 
1)4 5)©^ 



HJS0iJ2 4 0Xf-)'7' (ii) fcj3tr>T* 1- (ter t-7b + 

->*;i/^-;i/^-^->) - 4 -^>> J ;i/^-+^^>if>S:lliS^J4 4 
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TS&Ltc tert -7J-)V- 4 - (4* - tert-^h^* 

D->\Zft?LZ>SM, M1&M2 AOTsTV-f (ii) t^«©«^*ff 
^T7k3ft«fT^4 ' - (tert-yf + '>*W-W'» 
5 -4- tf7x~ JV^r 

o 

$%09 4 6 : 2- i- tf l"'f',t + -6 
-(2-tert -yh^^^JH^t'z^) ^-7^ V^^b^^l 
4 6)©^ 

10 

^YyOCOC(CH3) 3 NEfr/C»faCN/PPh,/PdlCWik fi ^Y^V 0 9 OC(CH3) 

& XsKJ 0 HzOCHCOOCfCH^a (H 3 C) 3 CX)6hC=CH'^^ ° 

§I»J4 4 fd*5ViT, 4 - ( t e r t -^h^'/JtU^-M^ 
^) -4' -^Dth^x^Jl/^HIil 2T*^^Lfc6- (te 
rt-^h^^^^-JI/t^^) -2-^D ; E7-7^U>!:, # 

15 |^il{CbT2 - ( t e r t -6 - (2 

-tert -7b^-yti)V^-)V\f.^.)V) 7 
1 H — NMR (CDC 1 3 ) ppm: 1. 55 (s, 18 H, ter 
t-Bu), 6. 49 (d, 1H, CH=CH), 7. 34 (d, 1 
H, C 10 H 6 ), 7. 60-7. 91 (m, 6 H, C 10 H t tCH = 

20 CH)o 

mMM4 7:2- (tert - 7 b * JPtf - Jl/**v) - 6 
-(2-tert - yh^y^j^^H^) tJ-?* U>(it&® 
4 7)©£j& 



(H 3 C) 3 COCHC=CH'^^ ° ^ (HsCfeCXJO^^C^^^ 
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mffiM2 407x7^ (ii) fc*V>T» 1- (tert-^h^ 

T£j&Lfc2 - ( t e r t - ~? h *S'#;l>#:2/M-*5') - 6 - (2 
-tert -yh + y*M^k*rjl/) ^:7^ W>K<ft*-> BSS 
5 J&8jK£A*lJ->fcft*.;&&fl., **«2 40Xf^ (ii) tm 
j»©*f^ftff oT^SS-fbSff ^ 2 - (tert -7 5/ 
' ~ + - 6- (2 - t e r t ^ ? X5P;W 

£tt0!4 8:4' - (tert - ^ = 5/) - 

io 4- (2-hu^5 l ;vv i j;i/xf-;i/) ^=.)V({k&m4 8)<o 

/=\ /=\ 9 Naa/Cul/PPha/PdCttPPhJj /=\ /=\ 9 

Bf V_/\_^ OCOC<CH3)3 HC^CStCHa) *" ( H 3 c )3 SiCsC "\_/\_/ -ococ ( CH 3)3 

1 (bTsTVZf (i) C*ViTl-^D ; E-4-n-yDlf 
;i^>i?>£, §Hi60!l 9T-fil8.Lfc.4- (t e r t-^h^r^*^ 
15 -4' -yottf7x-;m^^.^li3 lOXf 

(i) t\e\m\zhT%j$.vrc'&, * * / -/nzTStta-r % £ £ 

fc«fcD4'-(tert - ^h + y*M-M + y) - 4 - (2 

'H-NMR (CDC1 3 ) ppm:0. 28 (s, 9 H, Si (C 
20 H 3 ) 3 ), 1. 55 (s, 9H, tert-Bu), 7. 24 ( d , 
2H, C 6 H 4 ). 7. 4 7 - 7. 6 0 (m, 6 H, C 6 H 4 ). 

mmM4 9:4' - (tert - 7 h *z/% )V#-)V** -» - 
4- (2- HJ *3^k-> UJH:-;!/) \iy ^=-)V{it^m 4 9)<D& 
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<tfcfl>49 

§lfi£#J4 4 Kl£V*T, 7i"JJHIter t - fc:-;P h >J 

/^l^^fcttASJ^, #H&0J4 4 ^^H(CLT4 ' - (te 
r t-'Jh*i't>)V#~)V-**i/) -4- (2-hU^f;k>UJl/ 

t=Tv^ ;f--'5 .Hi60il5 0:6- (tert - 7 V ^sftfyfy^fr**,*/) - 2 

- (2 - h u ^^;i/^u;^x^-;i/) t7^i/>(M5 0)©^ 



^XJ^J ° HC=CSi(CH3) 3 ""(HaOaSiC^cA^^ ° 

<t£r*}50 

HiSfiM 3 l©XT7^(i) t*3^Tl-^'D ; E-4-n-ynkr 
10 ;P^>-fef HMJ 1 2T^fiEbfc 6 - (tert-yh*->* 

^-^^v) - 2 -7n=ej-7? U>izttz.mMM3 l ©7f 

»^(i) tmmiz iT^tfci, ^^;-;w:ts^it5^t 

Kcfc D 6- (tert h + v'A;^-;^*^) -2- (2- 

15 'H-NMR (CDC 1 3 ) ppm:0. 29 (s, 9H, Si (C 
H 3 ) 3 ), 1. 57 (s, 9H, tert-Bu), 7. 31 (d, 
1H, C 10 H 6 ), 7. 51 (d, 1H, C 10 H 6 ), 7. 60 (d, 
1H, C 10 H 6 ), 7. 75 (q, 2H, C 10 H 6 ), 7. 79 (s, 
1 H, C 10 H 6 )o 

20 5 I : 6 - ( t e r t - 7 h * ->* - 2 

- (2- h'J/^^v'J^h*-;!/) i~7*U>(ik£®5 l)<DGf& 



BrA^A^ ° H 2 OCHSi(CH3) 3 (H 3 0 3 SiHOCH'^ s ^ ° 
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^^-^y^y^x^x^-. mmm4 4 t^iat6 - ( t e r 

t -JVirisjDV-fc-)],-**!/) -2 - ( 2 - h U * 3^W> U ;Hf 

5 1 H — NM R (CDC 1 3 ) p p m : 0 . 29 (s, 9H, Si (C 
H 3 ) 3 ), 1. 58 (s, 1 8 H, tert-Bu), 6. 60 (d, 
: ^;1:fl; i .CE=CH) ) 7. 0 2 (d, 1H, C'H-'Cli^f^ 2 9 
(d, 1H, C 10 H 6 ), 7. 56-7. 87 (m, 5H, C 10 H 6 ) o 
5 2:4- (tert - yb + ^*;^^t + >') 7x 
10 -;i/-4- ( 2 - h u t^jiyy )Vjl?--)V) ^>^;px-^;Kft; 



5 2 



CH3D/ VOCOCCCH^ gg^^£ HC /-\-^.. PMSO/NaOH/^ 



Ha » BcCHaPhBr 

Br^-CHzC^Q-OgOCtCHala ^^^l^^* (Ha^sSIC-C-^^CHeO-Q-OCOCfCHaJa 

(i) 4' - (tert - ^h^->*;^-J|/t^-/) 7iUV - 4 

15 nfem 2 7 ©Xfy 7 (i) K^T, 4- >iS)V-** 7 
i/-;V^iH« 2 4©XT'y 7 (ii) Tr-&S£L7c4 - (tert 

T.rV? (i) tmU\zLX4 ' - ( t e r t -^h^v^l/^n^ 
20 7irjh 4 -^u^z^y~j)Vs.- : T)V^nr^ a 

(ii) 4- (tert-^h + y*;H-Wy) 7i^-4 
- (B-h'J/f^y'JJl/Xfz;!/) ^>v;UX-x;i/CD-&^ 

HJ£#|3 1 (OX^y? (i) Ir^ViTl -7*nqE-4-n-7 , Dk! 

Xxy 7° (i) T^^Lfc4 ' - (tert-7h + 
25 z/tDVfc-llt^y) 7i-iH4-7a : E / <>yJH-fM:ft 
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UWISM3 1(!);f^ (i) £mM\zLTGl&Vfc'&, A 
*^>fcT^iS8llt-££££«fct)4- (t e r t -^h^y*M 
7x-;i/- 4 - (2 - t^fr^V 1 

5 1 H-NMR(CDC1 3 ) ppm:0. 2 7 (s , 9H, Si (C 
H 3 ) 3 ), 1. 55 (s, 9H, tert-Bu), 5. 04 (s, 
2 H ?' #C H-P "* € -9" '2 ( d , 2 H , C 6 H 4 ), 7 . 0 8'Wf ' 
2H, C 6 H 4 ), 7. 34 (d, 2H, C 6 H 4 ), 7. 48 (d, 
2 H, C 6 H 4 )o 

10 HJS^J5 3:4- ( t e r t - 7 h*-s% )Vtf-)l*3rz/) 7i 
X^- 4 - (2 - h U )V\f.~)V) ^>V)lX.-^)l>(it& 

m 5 3)©^^ 



4tC^^T, 4- (tert-^h^y*M-W^ 
15 5/) - 4' -^Dtlf7x^Jl/$iWJ5 2 07f"^ (i) T^fft 
Ufc4' - (ter t-yh^->*J^-M+'» 7i-^-4 
-7Dt^>yjH-fJHl, 7^ U;PS? tert -^^tf- 

20 ^jus/iuufxju) ^>v;ux-x;v^#fc. 

'H-NMR (CDC1 3 ) ppm:0. 17 (s, 9H, Si (C 

H 3 ) 3 ), 1. 55 (s, 18H, tert-Bu), 5. 05 (s, 

2H, OCH 2 ), 6. 48 (d, 1 H, CH=CH), 6. 87 (d, 

1H, CH=CH), 6. 93 (d, 2H, C 6 H 4 ), 7. 07 (d, 
25 2 H, C 6 H 4 ), 7. 3 2 - 7. 4 9 (m, 4H, C 6 H 4 )„ 



^-CH 2 0^-0C0C(CH3)3 " 
Br-^^-CHzO-^^OfOCtCHgJs- 





0 
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mmm 54:1- (1 - xh^-» xh*->- 4 - (tert- 

? H 3/=\ AcOEt/1. ON HQ-Ether ? H3 /=\ 

H3C-C-4 >-0H *-H 3 C-C-\ ^-OCHOCaHg 

CH^HOCaHs 6h 3 " CH3 

5 )vy x.;-)i\ztt7L%&>ft., mmmi tmmzLx 1- a-xh 

1 H-NMR(CDC1 3 ) ppm:l. 24 (t, 3H, 5fc$jgCH 

3 ) , 1. 30 (s, 9H, tert-Bu), 1. 49 ( d , 3H, 
#KCH 3 ), 3. 4 9 - 3. 6 3 (m, 1 H, OCH 2 ), 3. 74 

10 ~3. 89 (m, 1H, OCH 2 ), 5. 35 (q, 1H, ^ftOC 
H), 6.. 92 (d, 2H, C 6 H 4 ), 7. 28 (d, 2 H, C 6 H 

4 ) „ 

55:1- (l-I^v') -fu=e^>if 
>(it^m 5 5 

15 

/=\ AcOEt/1.0N HOEther /=\ 

55 

HJS^J 1 fcfcHT, 4 --f yyn ifjV7x;-J^4-^nt7 
x./-;M;:tt;L5£^ 1 tl^ii^UT l-(l-xh^y) 

ih + y- 4 -:/n^ 

1 H — NMR (CDCI3) ppm: 1. 19 (t, 3H, *SCH 
20 3 ), 1. 4 9 (d, 3H, ^iCH 3 ), 3. 4 9 - 3. 6 2 (m, 
1H, OCH 2 ), 3. 7 0 - 3. 8 5 (m, 1 H, OCH 2 ), 5. 
36 (q, 1H, frlKOCH), 6. 89 (d, 2H, C 6 H 4 ), 7. 
3 7 (d, 2H, C 6 H 4 ). 
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mMM5 6:1- (1 -Ih^y) Xh + y-4-^IS^> 



/==\ V /=\ AcOEt /1. ON HCI-Ether /=\ Q /=\ 

1- (l-Xh^5» If+^-4-$If^>^H7TJ^ 



1 H — NM R (CDC 1 3 ) ppm:l. 19 (t, 3H, *$a5CH 
3 ), 1. 53 (d, 3H, ^tCH 3 ), 3. 4 5-3. 6 0 (m, 
10 1H, OCH 2 ), 3. 69-3. 82 (m, 1H, OCH 2 ), 5. 
35 (s, 2H, OCH 2 ), 5. 49 (q, 1H, #$gOCH), 
7. 02 (d, 2H, C 6 H 4 ), 7. 29-7. 49 (m, 5H, 
C 6 H 5 ), 8. 0 2 (d, 2H, C 6 H 4 ) 0 

mmms 7 1, 4->> ca -xt^» ih^^ ^>^>(^ 

15 ^5 7)0^ 

/=\ AcOEt / 1 .ON HCI-Ether /=\ 

<t£®> 57 

HJg^JUc^^T, 4-<y/nrf;i/7x;~;i/&A'f Hn + y 

>lZft%.Z>Skft-:mMM 1 t^IICLTl, 4-y[(l-Ib^-» 

20 'H-NMR (CDCI3) ppm:l. 20 (t, 6 H , C H 
3 ), 1. 48 (d, 6H, ^KCH 3 ), 3. 4 9 - 3. 6 2 (m, 
2H, OCH 2 ), 3. 7 3 - 3. 9 0 (m, 2H, OCH 2 ), 5. 
28 (q, 2H, #l&OCH), 6. 93 (s, 4H, C 6 H 4 ). 
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mmms 8:4, 4' -? [(l-Xh + v') t'7ir 

/==\ /=\ AcOEt / 1 .ON HQ-Ether /=\ /=\ 

1 H — NMR (CDC 1 3 ) ppm:l. 21 ( t , 6H, 5fc3gCH 
3 ), 1. 53 (d, 6H, #fl£CH 3 ), 3. 50-3. 69 (m, 
2H, OCH 2 ), 3. 76-3. 91 (ra, 2H, OCH 2 ), 5. 
10 4 2 (q, 2H, #lgOCH), 7. 04 (d, 4H, C 6 H 4 ), 7. 
4 6 (d, 4H, C 6 H 4 ) 0 

5 9:1- (1 -X h*-» X h*5>- 4 -^ISt7x 
-jH7fJKft^l3 5 9)©-£rj& 

59 

15 mmmnz^^x. 4-4 v-7u\d\,7 x.;-)v*4- 1 hp* 

mtl7i-JH^fJHcft^5P^, UMl tN«CUT 
1- (1-lh^y) Ib^y-4-$,lfl7i^HXfJ^ 

1 H — NM R (CDC 1 3 ) ppm: 1. 20 (t, 3H, *SCH 
20 3 ), 1. 5 6 (d, 3H, ^KCH 3 ),. 3. 4 9 - 3. 6 7 (m, 
1H, OCH 2 ), 3- 7 0 - 3. 8 9 (m, 1H, OCH 2 ), 5. 
52 (q, 1H, #!£OCH), 7. 08 (d, 2H, C 6 H 4 ), 7. 
14-7. 32 (m, 3H, C 6 H 5 ), 7. 42 (t, 2H, C 6 
H 4 ), 8 . 15 (d, 2 H, C 6 H 5 )„ 



WO 02/079131 



PCT/JP02/03140 



15 



107 

#U£#J60 : 4- (l-Xh*->) Xh + ->-4' -^Dtf7 

/=\ /=\ AcOEt/1.0N HCI-Ether /=\ /=\ 

60 

1 \Z & , 4 - V. :?,D,fc! Jl> 7. i7 - Jl/ £ 4 - 7 D ^ - 
.5 4' - h HP^->k*7xn;i/tfti^k^, llJifll 1 LT 
4- (l-xh=^» xf*->-4' -^ntt^xrj^ffc. 
X H — NMR (CDC 1 ,) ppm: 1. 20 (t, 3H, «CH 
3 ), 1. 48 (d, 3H, MCH 3 ), 3. 4 9 - 3. 6 2 (m, 
1H, OCH 2 ), 3. 73-3. 90 (m, 1H, OCH 2 ), 5. 
10 2 8 (q, 1H, MOCH), 7. 25 (d, 2H, C 6 H 4 ), 7. 
43 (d, 2H, C 6 H 4 ), 7. 5 0 - 7. 6 0 (m, 4H, C 6 

H 4 ) o 

mmm 6 1 .- 2, 6 c< 1 -x h^-» ih+y] ^-7^ u> 




-OH AcOEt / 1 .ON HCI-Ether lf ^V^V°? HOC 2 H 5 



HO'N*^' CH2=CHOC2H 5 C2H5OHCO" 

fc-&#> 61 

MMW 1 fc*nt, 4 --f y t*d tf;P7x/-;i^$ 2 , 6->>k 
Hn^^7-73'l'>i:^^5^ 1 Hi&fc) 1 £|*gj£k:LT2, 6- 
v [(l-Ih^y) Ih^y] uy &ntz. 

1 H — NM R (CDC 1 3 ) ppm: 1. 21 (t, 6H, *iCH 
20 3 ), 1. 6 3 (d, 6H, ^KCH 3 ), 3. 4 9- 3. 6 8 (m, 
2H, OCH 2 ), 3. 7 8 - 3. 9 3 (m, 2 H, OCH 2 ), 5. 
60 (q, 2H, MOCH), 7.35 (d, 2H, C 10 H 6 ), 
7. 67 (d, 2H, C 10 H 6 ), 7. 83 (d, 2H, C 10 H 6 ) o 
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^mme 2.-1, 5 -5* [(i-ih^>» xb*->] 1-7? u> 



09HOC2H 5 

yJn I pit 

AcOEt / 1 .ON HCI-Ether fT^V^ 3 





CH2=CHOC2H5 Y\gf 

OH HsCaOHCO 

5 hd^->^-7^ i^fcftfcs&fl.* 1 tmmzvx 1 , 5- 

'H-NMR (CDC1,) ppm: 1. 21 (t, 6H, *SCH 
3 ), 1. 63 (d, 6H, ^HSCH 3 ), 3. 49-3. 68 (m, 
2H, OCH 2 ), 3. 78-3. 93 (m, 2H, OCH 2 ), 5. 
10 6 0 (q, 2H, ^feOCH), 7. 03 (d, 2H, C 10 H 6 ), 
7. 37 (t, 2H, C 10 H 6 ), 7. 92 (d, 2H, C 10 H 6 ) o 
mmme 3 : 2 - [(l-Ih + y) Ih*^ - 6 -^U^±y 
*?\/>{\£^m 6 3 



>^^Y Br AcOEt/1.0NHOEther ^ c ij^Y^Y^ 

HO -^A^ CH2=CHOC2H 5 CzHsOHCO'^^ 

15 msm fcfcv>T, 4 --r v^d t^i^xy-;^ 6 -^d^e- 
2-^-7 h-;ncft;L§»ft, ili 1 tn#icbT_2 - [(1 -x 

'H-NMR (CDC 1 3 ) ppm: 1. 20 ( t . 3H, *SCH 
3 ), 1. 57 (d, 3H, »KCH 3 ), 3. 5 0 -3. 6 9 (m, 
20 1H, OCH 2 ), 3. 7 3- 3. 9 0 (m, 1 H, OCH,), 5. 
55 (q. lH, ^KOCH), 7. 1 8-7. 32 (m, 2H, C 
10 H 6 ), 7. 49 (d, 1H, C 10 H 6 ), 7. 5 5 - 7. 7 0 (q. 



WO 02/079131 



PCT/JP02/03140 



109 



2H, C 10 H 6 ), 7. 92 (d, 1 H, C 10 H 6 ) o 

mmme 4 .■ 1- cu -xh*>o -4-^>^^^- 

*>"^>if ><fc£fc 6 4)©£$ 

/=\ /==\ AcOEt / 1. ON HOEther /=\ _ /=\ 

10 1 H — NMR (CDCI3) ppm:l. 20 (t, 3H, *SCH 
3 ), 1. 46 (d, 3H, ^KCH S ), 3. 4 8- 3. 6 3 (m, 
1H, OCH 2 ), 3. 72~3. 90 (m, 1H, OCH 2 ), 5. 
01 (s, 2H, OCH 2 ), 5. 26 (q, 1H, #H£OCH), 
6. 85~6. 98 (m, 4H, C 6 H 4 iC 6 H 5 ), 7. 28-7. 

15 4 6 (m, 5H, C 6 H 4 tC 6 H 5 ). 

mmm & 5 : l - [< l - + if^y] - 4 - ( t ran 
s -4' -n-7"Dt:jV^^OA^->^) ^>-fcf 6 5)© 



AcOEt / 1 .ON HO-Ether /\ /=\ 

CH^CHOC^Hs ^ CH3 



20 MMMUZ&^T, 4 --f V7°0 W7x;-J^ p - (tra 
ns-4' -n -7°P tf;Uv^ D^^vJl/) 7 x 7 - JHdttx. 5& 
*k HS60J1 tHfttlTl - + Xh^v] -4- 

(trans-4' - n -~fu \f.)\,l/>7 =s)V) ^>-ti>£# 
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1 H — NM R (CDC 1 8 ) ppm:0. 90 ( t , 3H, CH 3 ), 

0. 95~1. 52 (m, 9H, C 2 H 4 tC 6 H 10 ), 1. 20 (t, 
3H, *j^CH 3 ), 1. 49 (d, 3H, #HgCH 3 ), 1. 79- 

1. 94 (m, 4H, C 6 H 10 ), 2. 35~2. 50 (m, 1H, 

5 C 6 H 10 ), 3. 49~3. 62 (m, 1 H, OCH 2 ), 3. 72 
~3. 90 (m, 1H, OCH 2 ), 5. 33 (q, 1 H, ^ROC 

^; ! -teir(d, 2H, c 6 h 4 ), .7. 11 (d; f 2m .c-- f# 
4)0 

HJS01I6 6:2, 2 - EX {4 - [(1 -Ih+y) Ih^y] 7 

/=\ 9^*3 /=\ AcOEI/1. ON HOEther /=\ 9 H3 /=\ 9^ 

J1/AI:^ASM, HJStfll i:I^i!lLT2, 2 -tfX {4 - [(1 

15 1 H — NM R (CDC 1 3 ) ppm: 1. 20 (t, 6H, *SCH 
3 ), 1. 48 (d, 6H, #lKCH 3 ), 1. 63 (s, 6H, CH 
3 ), 3. 47~3. 62 (m, 2H, OCH 2 ), 3. 72-3. 8 
9 (m, 2H, OCH 2 ), 5. 35 (q, 2H, frUfcOCH), 6. 
88 (d, 4H, C 6 H 4 ), 7. 13 (d, 4H, C 6 H 4 )„ 

20 $JKft6 7:1. 4-5? [(1-Ih + y) Ih*y] -2, 3, 
5 . r~f K ?7)V*U 6 7 



hp F \ f 

AcOEt / 1 .ON HO-Ether "3 V /=\ 
»> 




CgHsOHCO-^ ^-OCHOCgHg 
CH^CHOCgHs )-( CH 3 

F F 

lt^v^T, 4 --f v 7o tr;U7xy-;u^ 2, 3, 5, 
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6- (Tf77MD) ;vr Hn+; >izR%.%&ft. mmmit 

mm\ZVX 1 , 4-y[(l-lh^y)lh*y] -2, 3, 5, 
6 -x h 5 7 J|/#D^ 

1 H — NMR (CD C 1 8 ) p pm : 1 . 21 (t, 6H, *SCH 
3 ), 1. 50 (d, 6H, #KCH 3 ), 3. 6 0 - 3. 7 8 (m, 
2H, OCH 2 ), 3. 88-4. 03 (m, 2H, OCH 2 ), 5. 

tF(-s#2'l[i OCH 2 ). . 

mMme 8 : 2; 2-tfX {4 - + xh + x] 7 



9 F 3 /=\ AcOB/I.ON HC^Ether ^9 /=\ ? F3 /=\ 

9~\ )~ 0H : C2H s OHC(>-< )-C-i /-OCHOCaHg 

C^S^ CH^HOC.Hs W 6f 3 ^ ^ 

lfc43V>T, 4— fV^D^7xy-J^2, 2 -If* 

mmmi tmm\zvx2, 2-\lt, u- Ki-xf+y) xh* 

15 1 H — NM R (CDC1 3 ) ppm:l. 25 (t, 6H, *a'CH 
3 ), 1. 52 (d, 6H, #KCH 3 ), 3. 50~3. 65 (m, 
2H, OCH 2 ), 3. 7 1-3. 88 (m, 2 H, OCH 2 ), 5. 
42 (q, 2H, #l&OCH), 6. 96 (d, 4H, C 6 H 4 ), 7. 
2 9 (d, 4H, C 6 H 4 ). 

20 HJS^J6. 9 : tiX [4- (1-lb + y) ih^y7i-;H X 
)V7*>(fc&to 6 9)©£j& 



/=\ 9 /=\ AcOB / 1 .ON HQ-Bher Hg ? 9 /=\ 

Hjgfl) i c*h>t, 4 --r v7*d tr^7xy-;u^t*7. (4-k 

KD*->7xX;U) 7s 7 * > £ , y'J*^^7A^D?h^7 
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^iiatb-X [4- + 7^7 

1 H — NMR (CDC 1 3 ) ppm: 1. 19 (t, 6H, *^CH 
5 3 ), 1. 5 0 (d, 6H, ^KCH 3 ), 3. 42-3. 60 (m, 
2H, OCH 2 ), 3. 67-3. 80 (m, 2H, OCH 2 ), 5. 
4 5 < q , 2 H .'flOG^) f 7 / 0 5 ( d , 4 H , C 6 H 4 ) , 7 . 
8 4 (d, 4H, C 6 H 4 )„ 
mmM7 0:9, 9-t:7 {4 - [(1 Xb*v] 7 

10 x~;H y)V*\s>{fc&® 7 0)©£l£ 




15 MM 1 tlSUHKLT 9 , 9 -t:7 {4- [Cl -Xh*^) Xh*~>] 
7jc^;W 7;v^-i/>^#fe. 

'H-NMR (CDClj) ppm:l. 19 (t, 6H, *«CH 
3 ), 1. 47 (d, 6H, #KCH 3 ), 3. 4 2 - 3. 5 9 (m, 
2H, OCH 2 ), 3. 7 0 — 3. 8 4 (m, 2H, OCH 2 ), 5. 
20 3 0 (q, 2H, »|OCH), 6. 82 (d, 4H, C 6 H 4 ), 7. 
09 (d, 4H, C 6 H 4 ), 7. 21-7. 41 (m, 6H, C 13 
H 8 ), 7. 7 5 (d, 2H, C 13 H 8 ). 
mmm7 l : 4, 4 * -y^DA^yiJr>-t7 { 1, 1 ' - 
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H3C 

^JK^Iifc^ViT, 4-< y^Pif;i/7xy-;i/&4, 4' —> 

LT4, 4' — DA^->U tf* {1, 1' - [(1-Xh 

1 H — NM R (CDC 1 3 ) ppm: 1. 21 (t, 6H, *«CH 
3 ), 1. 2 0 - 1. 3 9 (m, 2H, C 6 H 10 ), 1. 49. (d, 
6H, #mCH 3 ), 1. 4 0 - 1. 6 7 (m, 4H, C 6 H 10 ), 
2. 19-2. 30 (m. 4H, C 6 H 1 0 ), 3. 4 8 - 3. 6 2 (m, 

10 2H, OCH 2 ), 3. 7 0 - 3. 8 9 (m, 2H, OCH 2 ), 5. 
33 (q, 2H, #6£OCH), 6. 88 ( d , 4 H, C 6 H 4 ), 7. 
1 5 (d, 4H, C 6 H 4 )„ 

72:4, 4' - (1, 3-7iZl/>^-f y^DH'Jr 
» - If* U. 1* - [(1-Xh^^) Ih^y] 7x-jH (ft! 

15 £^ 7 2)0D£-J& 

<te«72 

HMJl ££t,>T, 4-fyyD^Jl/7i;-M4, 4' - (1, 

^Jg^ 1 tmmiZ LX4, 4 1 - (1, 3-7iZl/>y-fV7D 
20 trUx» -t*X {1. 1' - [(1-Ih^» I^y] 7 XX 

1 H — N M R (CDC 1 3 ) ppm: 1. 20 (t, 6H, **SjCH 
3). 1- 49 (d, 6H, MCH 3 ), l. 61 (s, 1 2 H, C 
H 3 ), 3. 4 8 - 3. 6 3 (m, 2H, OCH 2 ), 3. 70-3. 
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89 (m, 2H, OCH 2 ), 5. 35 (q, 2H, #ft£OCH), 
6. 86 (d, 4H, C 6 H 4 ), 6. 97-7. 20 (ra, 8H, 

C 6 H 4 ) o 

mmm7 3 : l - [(1 -Xh4^» Xh4^>] -4 - (t r an 
5 s-4' - n 9 u^isJV) 1 >if >($>%m 7 3 )© 

y\ /=>. AcOEt/1.0NHO£lher .. y\ /=\ 

CH2=CHOCgH 5 CH 3 

<fc£«>73 

HMJ1 fc£V>T* 4 ->f > ;^Qt:^7xy-;^p- ( t r a 

ti^iiati - xh*->] - 4- (t 

10 ran s-4' - n - ^ >^->£ a 'x* ^>if>£#fc. 
1 H — N M R (CDC 1 3 ) ppm:0. 90 ( t , 3 H, CH 3 ), 
1. 20 (t, 3H, *SCH 3 ), 0. 9 5 - 1 . 5 0 (m, 13 
H, C 4 H 8 £C 6 H 10 ), 1. 49 (d, 3H, ^^CH 3 ), 1. 
7 9- 1. 9 4 (m, 4H, C 6 H 1 0 ), 2. 3 2 — 2. 4 9 (m, 

15 1H, C 6 H 1 0 ), 3. 4 8- 3. 6 2 (m, 1H, OCH 2 ), 3. 
71-3. 89 (m, 1H, OCH 2 ), 5. 35 (q, 1H, 
OCH), 6. 91 (d, 2H, C 6 H 4 ), 7. 11 (d, 2 H, C 
6 H 4 ). 

mteM 74 : 4 - [( 1 -X Ih^'>7i-)H - 4'- 

20 in-?u tr;i/^-^ -» ^>yx- hdt^m 7 4)©-&f& 



HO-^^-COOCHa 0MS0/K0H/I ^° > , (^o-^^COOCHa Hrf)/Na0H > CsHtO-^^OOH — 
C^Br "~* 



^2 

AcOEt/1.0N HO-Emer y=v § 



CHjpCHOCaHs ^ w CH 3 
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(i) 4-<>^t + >'7x-Jl/-4' - (n-yom^'» 
'^IS^J2 40X7>^ (iii) fc3H>T, 4 - (tert-^b + 

HWJ2 40Xr^y (iii) t^il:LT4-^>yjmy7i 

(ii) 4-bFD^i/7i^JI/-4' - (n -7"D ^ 

10 ^Jg^2 4©Xf«;7* (ii) fc£V>T, 1- (tert-7*h + 
z/*l)V-£-)l*3r~,) - 4 -^>5?;U^- + ->^>if >£Xxy 7(0 
T*^^ If: 4 - ^ > ^JPt * y 7 1 - 4 ' - (n-7 , Dlf>t 

^>yx-hcju> weiiJgit£h;i'X>fc:ft*sE^ 

^26011 2 4 QZJ-y y (ii) <hHHIK:L-T4 -k K o^^7x— ;U 
15 -4' - (n-7*D tf;i/**~» 

(iii) 4- [(1-I^y) xh*v7±-;H -4* - (n - 
:/nkjl^*~» ^>yx-h©£/& 

^ttmiCfcHT, 4-^V^D^7iy-;^^fy^ (ii) 
T-g-fi£l^fc4 -k FP^y7x^- 4 ' - (n - yn lf;i^*:/) 
20 ^>>/l-ht, ^U^^kfr^A^DTh^:^— 

^+U->TII»a'^-r«c:i:K:J:04 - [( 1 -x x 
7xXJW] -4' - (n-7*Dt°J^ + y) ^>Vl: 
1 H — N M R (CD C 1 8 ) ppm: 1. 08 (t, 3H, CH 3 ), 
25 1 . 2 1 ( t, 3H, *SCH 3 ), 1 . 5 1 (d, 3 H, #fl£CH 
3 ), 1. 78~1. 97 (m, 2H, CH 2 ), 3. 50-3. 67 
(m, 1H, OCH 2 ), 3. 73~3. 9 0 (m, 1H, OCH,), 
4. 01 (t, 2H, OCH 2 ), 5. 38 (q, 1H, ^lOCH), 
6. 97 (d, 2H. C 6 H 4 ), 7. 03 (d, 2H, C 6 H 4 ), 
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7. 11 (d, 2H, C 6 H 4 ), 8. 12 (d, 2H, C 6 H 4 )<, 
£MM7 5:4-n-^DH;|/7x^JP-4'-[(l-Ih*^) 



.7 , 



THF/PFr>,/DEAD 



PhCH^ 
^-CH20^-C00H — | 

(i) 4- (^>^;i/^-^'» ^m#m©-&^ 



2 4©Xr>^(i) K&ViT, 7KMte#y ?A**§S££7.K 
^fb^- h U »>A7Ri§i&£, n -7°P t!JI/^D7^ H?:^>> ? ;|/^ d 

^tlft^.T. HM2 4 ©7.7-^7° (i) tmUlzUT 4 - (^>>> 

(ii) 4' -n-yptf;i/7x-;i/-4- (^ >0 ^> 

2 4©7xy 7° (iii) fc£V>T4 ~ n fc^l/**^ 
Iff t4- (tert-^f^y*M-M=fy) 7i;-JP 

15 xv-v? (i) T#e.n^4- (^>e?;w^-^v) ^istt4 
-n-yptr;u7x/-;wcft;t, emu^*** /-;i/^e>x 
^/-;wc^n^fttt*.s^> ^2 4©7f-y7' (iii) tm 

20 (iii) 4-11-^0^71-^-4' - t FD^->^> '/X — h 
HMFll 2 407777* (ii) K£^T, 1- (tert-7h* 
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(ii) Tr-£f&L;>c4 ' - n -yo tf;p^x-jl/- 4 - (^>v;i/^ 
^S«2 4C^fy^ (ii) t|SimfctT4-n-yPtf;i/7xX 
5 (iv) 4-n-^nif;P7xx;i/-4' - [(l - xh^p^) xh3=- 
'• v»x, 4 - -f y y p if ;p 7 x y - jy & x ^m&*- - 

T^^Ljt4 -n -yp tf^7xx;i/- 4 ' -hHD + ^>!/x 

io *6 h;ux>fcftx., m>mwi tmmizLT 4 - n-7a¥)l>y 
x;i/-4' - [(i-xh^» xh*->] ^>yi-f^ifc. 

1 H — NMR (CDC 1 3 ) ppm: 0. 98 (t, 3H, CH 3 ), 
1. 21 (t, 3H, 5fc$sCH 3 ), 1. 56 (d, 3 H, #t£CH 
3 ), 1. 5 9 - 1. 7 8 (m, 2H, CH 2 ), 2. 60 (t, 2H, 

15 CH 2 ), 3. 49~3. 64 (m, 1H, OCH 2 ), 3. 71~3. 
89 (m, 1H, OCH 2 ), 5. 53 (q, 1 H, #|£OCH), 
7. 15~7. 24 (m, 4H, C 6 H 4 ), 7. 22 ( d , 2H, 
C 6 H 4 ), 8. 14 (d, 2H, C 6 H 4 ) 0 
MMW7 6 : 4-n-yPtf;P^-^->7x-;W-4 ' - [(1 - X 

20 I^y] ^>Vx- Kft;<&* 7 6 



Q-CH.OQ-COOH— . 



Q-CH30Q-OH ^.oQ^-ge^^H^HJ 

thf / ppt^i / dead ^^A^, A BOHnvwc ry9>^ 

H2 



AcOB/1.0N HO-Oher y— * O 



CH 2 =CHOC 2 H 5 W W ^ 



lOCzHg 
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(i) 4' -n-ynm + >'7x^-4- is) 

^J&fll2 4©Xxy 7 (iii) lC&^T4-n-yntf;i':t*~>£ 
IfKi:4- (t e r t - ? Y * v#;l/#x;M-^» 7i;-JV 
5 Hffiftl 7 5 OXT7^ (i) T#e»nfc4- ('O S^:** 

5fc&«»££«09 2 7 (DZT-y? (ii) T?#^n?c4-n-^nH 

; II & $ £ * * y - e> x * / 
;M£^*i^ntt7L5&*K 2 4 (D7, f-v ~f (iii) trail fcL 

io >i/x-b£#fc„ 

(ii) 4-n-^ntr;i/^-^^7x~;i/-4* -tHn + ^>»; 
x- h 

24©Xt^ (ii) fcfct^T, 1- (tert-7F + 
v#;i^x;P:**~» - 4 -s<>>>)Vjr**y*>-e>&X7-v 7<i) 
15 T*£j&Ufc4' -n-7"Dlf;Vt+'>7i-JH4- (^>> f ;V^- 

nMM2 4©Xfy7 (ii) i(^il(cLT4 - n -7°P fcf;^*^ 
7aix;i/-4' -k KD^->^>V , x-h^#fc„ 

(iii) 4-n-^Dtf;l/^-^>/7xX;P-4' - [(i-xh^-» 
20 Ih + y) O^I-hO^ 

HJfcfl) 1 fc£V>T, 4-<V7 , n^7i/-;VftXf9y (ii) 
X^^VTc 4 -n -7"D t!JPt*'>7i-;l/- 4 ' -tFo+y^ 

^it>^e, h;i/x>t^A, him i tmm\zisT4-n-zfn]d 

25 m->7i^-4' - [(1-Xf*y) Xh*~>] ^>Vx- 

1 H-NMR(CDC1 3 ) ppm:0. 98 (t, 3H, CH 3 ), 
1. 21 (t, 3H, *SCH 3 ), 1. 56 (d, 3H, #!£CH 
3 ), 1. 59-1- 78 (m, 2H, CH 2 ), 3. 49-3. 64 
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(m, 1H, OCH 2 ), 3. 71~3. 89 (m, 1 H, OCH 2 ), 
4. 01 (t, 2H, OCH 2 ), 5. 53 (a, 1 H, ^fiOCH), 
7. 15~7. 24 (m, 4H, C 6 H 4 ), 7. 22 ( d , 2H, 
C 6 H 4 ), 8. 14 (d, 2 H, C 6 H 4 )„ 

mMM7 7:4 - [(1 -xh*>» Xh^->7x-;i/] -4' - 
n-yatf;i/^>i/x- hcD^-^^b^tl 7 7) 



Q-ch 2 oQ-oh_ i 

CsfV-^-COOH 



THF/PPhj/DEAD 



CaHr-^-fio-Q-OCHz-Q 



BOH/10%-P0/C /=\ p /— V AoOB/I.ON HOEther /=\ V /==\ 



<k6*77 

(i) 4 -^>>?;i^*v- 4 ' -n-^ot:>7i-M> , /l" 
10 HJI^I 2 4 (DT.'rv ~7 (iii) fc&^T, 4 - (tert-^h^ 

^JS^J2 4 ©7nT^ 7° (iii) t ^^tC L T 4 - ^ > z?)V** =s - 4 ' 
15 (ii) 4 -t Ko + i/7xnjP- 4 ' -n -"7u ¥)Vl>Vx.- V 

2 4 (DX^-y y (ii) KSViT, l - (tert-7*ht 
5/*;U#x;p^-+5/) -'4-'0'^t^y^>f>^Xf7 -fix) 
•VGf$.Ltc4 4 ' -n-7D ^7i-JH> 

20 l/X-Mlft*, H^S^tSS: MPX>fcftiL£«ft. gjfifcl 2 4 
©^T7 7' (ii) i^|tlT4-kFn^y7i^-4' -n 

(iii) 4- [(1-lKy) Ih^v7x-JH -4' -n-y 
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mmm 1 k&^t, 4 v^o tr^^xy-^^XT-^y go 

T-g-^bfe 4 - k KP^F5>7x-;l/- 4 * - n - ?U tf >*/X 

TS^H^-fS^ <hfc<J:D 4-[( 1 -Ih^y)lf^y7x-JH 
-4' -n-yo tf K£#fc . 

X H — NMR (CDC 1 8 ) ppm:0. 98 (t, 3H, CH 3 ), 
1. 21 (t, 3H, ^CH 3 ), 1. 51 (d, 3H, #I&CH 

10 3 ), 1. 6 0 ~1. 79 (m, 2H, CH 2 ), 2. 69 (t, 2H, 
CH 2 ), 3. 5 0- 3. 6 5 (m, 1H, OCH 2 ), 3. 72~3. 
89 (m, 1H, OCH 2 ), 5. 38 (q, 1H, ^iOCH), 
7. 04 (d, 2H, C 6 H 4 ), 7. 12 (d, 2H, C 6 H 4 ), 
7. 30 (d, 2H, C 6 H 4 ), 8. 10 (d, 2H, C 6 H 4 )„ 

15 7 8 : 4 - [( 1 -X Ih + y7irjl/] - 4 ' - 



THF/NBs /=\ „ /— \ EtOH/10%-Pd/C 



0~ CHz0 0" o6cH3 



CH 3 ca v_r ^ 
6 



DMSO/KOH/HjjO 
CH 2 OH — •►C 3 H 7 0\ j>-CH 2 OH 

O 



THF/PPtVj/DEAD 



C3H70-Q-CH 2 0-^-OCHOC5,H 5 



AcOEt / 1 .ON HQ-Ether 



CH 2 =CHOC2H 5 ^ ^ 6h 3 

<tff«>78 

(i) 4' -7th + y7x-Jl/-4 - ( n k°;i/ ^> 
^;1/X-t-;k^-&^ 
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mMW2 7 <D7>7-v7 (i) K43V>T, 4- 7 

y (n) x'^mLrc4-y±h^->y^y~)vtmmM3 o©xx 
(i) T'&^bfe4-n-yDtf;i/^^>'^>v f ;wT;V3-^fc 

5 ftASmft. HJ&0!|2 7 ©Xt^ (i) fcH»KUT4' -7-fe b 

(ii) 4' - 1 h*D^~>7 jc-;w- 4 - (n-^o tr;p^-^v) 

10 HJfi^J3 4©Xx^y (iv) Kl43V>T, 4' -7th*<>7x- 
;V-4-^f JK>y;Vx-rJl/^Xrf y (i) T?£-fi£Lfc4' - 
h4 1 -/7i^- 4 - (n - :/D tf;i/^-+'» ^>yJU-r 

(iv) tmmzhX4' -kFn^>7i^-4- (n-y 
15 ofcf;!/^-^^) ^>> ? ;Px-^;i/$#fc. 

(iii) 4- [(l-lb+y) Ih*->7i-JH - 4' - (n- 

mMMUZ^^X, 4-'fy7 , DWx;-;^Xfy7' (ii) 
T<g-J&b7c4' - t Fa + v7x-JP- 4 - (n-^DHM^y) 
20 ^>i?;i/x-^;KcR;^§^^, l tmmzVT 4 - [( l - 
Ih + y) If^y7i-M -4' - (n-7Dm+y) ^ 

..'H-NMR (CD C 1 3 ) ppm:l. 0 2 . ( t , 3 H, CH 3 ), 
1. 20 (t, 3H, *SCH 3 ), 1. 48 (d, 3 H, ^CH 
25 3 ), 1 . 7 2 ~1. 90 (m, 2H, CH 2 ), 3. 45-3. 62 
(m, 1H, OCH 2 ), 3. 7 3 - 3. 8 7 (m, 1 H, OCH 2 ), 
3. 90 (t, 2H, CH 2 0), 4. 9 2 (s, 2H, CH 2 0), 
5. 28 (a, 1H, ttmOCH), 6. 90 ( d , 2H, C 6 H 4 ), 
. 7. 09 (d, 2H, C 6 H 4 ), 7. 33 (d, 2H, C 6 H 4 ). 
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mffiM7 9:1 - {4- [(1 - Xh*~» Ih^'>7i^]} - 
2- (4-n-yDt;i/7i-Jl/) 7 7 9)©£j& 



5/7* (i) tmn\zLT£&tZ>Zt\z&r> % l-^nt-4-7t 

(ii) 1- (4-7th^y7irW -2 - (4-n-^Dk> 
10 7x-;iO 7 , fe3 L l'>®£jfc 

H;M3 l©7f>^ (iii) 1- ( t e r t - 7*h* 

S'fcJl'tfnjV:*-*^) -4-yD^^>if>^Xf7'7 a (i) 

. bfc i -7nt- 4 -r-fe h+>-^>if >£ttx.3R*k mmms 

10Xr^ (iii) <h^$H;:LTl- (4-7tb^y7iZJl/) 
15 -2- (4 - n -7*D £;W7x~;W 7-fe^V>£#fc. 

(iii) l- (4 - 1 Kn*~>7xn;w) -2 - (4-n-7°nt°;v 

HMJ 3 4<D7^y7° (iv) C;)3V>T, 4' -7th^->7i- 
)],- 4 -/?JI/^>^;H-fJ^Xf 7 7" (ii) T"&$L£: 1 - 
20 (4-7th + y7xZjP) -2- ( 4 - n - 7° D tf ^ 7 x ~ ;lO 

7^u>\zKz.z>&ktv, mmm 3 40x7^ (iv) t^mct 

Tl- (4 - h KD^->7x-^) -2- (4 - n -7°D tf;U7x 




(i) 



Jg^J 3 4©7fy^ (i) fc£tr>T, 4- (^>^;P^^-» 7 
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(iv) 1 - {4- [(1 -Xh*~» Ih4'>7x-;H1 - 2- (4 

nmm i kh&v^t, 4 --r y if;i/7i;-ji/§xry^(iii) 

5 T-g-J&bfc 1 - (4-kFD^->7i^) -2- (4-n-yD 
^ : ^ 14- [(1-Xh=^» lh*5/7i-WW - -(4 -.n- 

7"p tf;i/^x-;i/) T-fe^i/>^#fc. 

1 H — N M R (CDC 1 ,) ppm:0. 93 (t, 3 H, CH 3 ), 
10 1. 20 (t, 3H, *^CH 3 ), 1. 51 (d, 3H, #fl£CH 
3 ), 1. 58~1. 77 (m, 2H, CH 2 ), 2. 59 (t, 2H, 
CH 2 ), 3. 47~3. 62 (m, 1 H, OCH 2 ), 3. 70~3. 
87 (m, 1H, OCH 2 ), 5. 42 (q, 1 H, ^KOCH), 
6. 97 (d, 2H, C 6 H 4 ), 7. 14 (d, 2H, C 6 H 4 ), 
15 7. 3 8- 7. 4 8 (m, 4H, C 6 H 4 )„ 

m-mm so 1- {4- [d-if^y) if^->7i-M} 

/==\ DMSO / NaOH / HgO^ i _ j /==\ NEta/ Cul / PPha / PdCyPPhab 

Ht> Vjr Br CgH^ *" Q,H7 ° i ^ Br HC=CSi(CH3) 3 ^ 

CaH/D-^^-C^CSKCH^a MeOH/1l4>OH l> c^HtOhQ^C^CH 



6 ° 

NEta/Cul/PPbs/PfJCIj^PhaJa /— & /~\ 9 Toluene /1l<HtOH 



CgHTO^^-CsC-^^-OCCHg 



'3 

<t<f*J80 



(i) 1- (4-7th^y7i-;l/) - 2- (4-n-7'D tfjl/^* 
20 *v7x-;U) 7tf l/>©^ 
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HJS^J3 1 (DXf7^ (hi) fc&^T, 4 - n-yo tf;U7xn 
)V7±^U>t 1 - ( t e r t - ? h + <>#^# - 4 

q E _ 4 _ (7ir ^>-t/>tHSfi^J 3 2 ©Xxy 7 (iii) T 

(iii) .tmiCit 1 - (4 — T-fe h + v , 7x^JP>fx2iii 

(ii) 1- (4-kHD + ->7i-M -2 - (4-n-yatf;i/ 
10 ^y7izW 7ir3 1 l/>0-&j& 

^H5|3 40^f7^ (iv) \Z&\,*T. 4' -7-fef + y7i^ 

;p-4-^5 1 ;i/^>> ? ;px-x^Srx^yy(i)-r^j^bfe 1 -(4 
-T-th^risy x.~)i>) - 2- (4-n-7n tr;u^-^->7oc-;i/) 
7t?I/>C^i§^, ^M^d 3 40Xf77 (iv) tmmzL 
15 Tl- (4-tFn^y7iZjP) -2- (4-n-7nlf;i't + 
5>^x-;i/) 7-fe5Pl/>£#fc. 

(iii) 1 - { 4 - [( 1 -X h*-» lF+y7x-Jl/)} - 2 - (4 
-n-7Dfjl'^y7xZJl/) 7-te^l/>©-&/& 

HMfll 1 k^r, 4-<y7Pt?;i/7x/-;^xr'y7 f (ii) 

20 T?-&^bfcl- (4-kHn + y7x-JP) -2- (4-n-^D 

bTl- {4- [(1-lKy) If + y7iZJH) -2- (4 
- n -y'a tf;W.^^ 5/.7xXJP) 7-fc5Pl/ 

1 H — N M R (CDC 1 s ) ppm: 1. 05 (t, 3H, CH 3 ), 
25 1. 2 0 (t, 3H, 5fc^CH 3 ), 1. 51 ( d , 3H, ^CH 
3 ), 1. 73-1. 94 (m, 2H, CH 2 ), 3. 48-3. 63 
(m, 1H, OCH 2 ), 3. 7 0 - 3. 8 8 (m, 1 H, OCH 2 ), 
3. 94 (t, 2H, OCH 2 ), 5. 42 (q, 1H, ^ROCH), 
6. 85 (d, 2H, C 6 H 4 ), 6. 96 (d, 2H, C 6 H 4 ), 
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7. 4 3 (d, 4H, C 6 H 4 )o 

mmms i : 4- [d-if^» xh^^7i^] -4* - 



CHCfe 



5 (i) 4' -7tb^^>7x-;i/-4 - (n-7*ntf;U) ^>>>Jl/X 

mH&W2 7 ©Xry^ (i) C^^T, 4- (^>>*;i/:**-» 7 

y (ii) T*^^bfc4-7th^y7x;-jl/t*I^J3 3 07T 
10 (Hi) T£^Lfc4 - n -7°0 tf;i^>>^7 O ^ hMCft*. 

^1609 2 7®Xf^ (i) tR«KbT4' 

- (n-yptf;i/) ^>>>;i/X-^;W£#fc. 
(ii) 4' -tFD4 1 ->7i^-4- (n-yat!;i/) ^>vJl/ 

15 *Jfi«3 4©Xxy^ (iv) fcfc^T, 4* -7tK4y7i- 
JU- 4 -^^Ve^X-x^fcX^y 7* (i) T£j&b7c4 ' - 

*.5£W> MWffl 3 4 iiifcLT4' -tFD + ->7i^-4 

- (n-yPbfJP) ^>> ? ;ux-x;w^#7c. 
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(iii) 4- + - 4' - (n - 

yotr;u) ^>v;1/x-x;ke>£j& 

*li^J 1 K:£V>T, 4 ->f vyp ej|/7z/-M^f*;^ (ii) 

^\*u->^e> h;i/x>tf^^, mmm i t^ii:tt4- [( i -x 

b*zs) XHW7'xX>]^4' - (n-^Ptf;P) ^>i?;px 

X H-NMR (CDC1 3 ) ppm:0. 93 (t, 3H, CH 3 ), 
10 1. 21 (t, 3H, *SCH 3 ), 1. 45 (d, 3H, H 
3 ), 1. 5 9-1. 7 6 0 (m, 2 H, CH 2 ), 2. 60 (t, 2 
H, CH 2 ), 3. 49~3. 64 (m, 1H, OCH 2 ), 3. 74 
~3. 90 (m, 1H, OCH 2 ), 4. 99 (s, 2H, CH z O), 
5. 25 (q, 1H, #8£OCH), 6. 8 4-6. 9 8 (m, 4H, 
15 C 6 H 4 ), 7. 19 (d, 2H, C 6 H 4 ), 7. 34 (d, 2H, 

C 6 H 4 ) o 

nmM8 2:4 - [(1 -Xh^-» Xh*~>7xX;H -4' - 



6 "2 

1 DMSO/NaOH/HaO /==\ _ /=\ 9 MeOH /IN-kOH 
^HaC-i /- CH 2°\ >OCCH 3 



HsO-^y-CHzBr - 

<tft»B2 

20 mmm 1 ke^t, 4--f y 7*Difji'7x;-;^ii^3 4© 

XT77" (iv) T£-J&Lfc4* - tFD^y7i-^-4-^Jl/ 
"Ov^x-r^K:, v Uijyj^7A^nTh^77^0gtll 
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WL&^*D->frt> h>i^>\ztt&. mmm 1 tmm\zhX4- cci 

1 H — NMR (CDC 1 3 ) ppm:l. 20 ( t , 3H, *jgCH 
5 3 ), 1. 4 5 (d, 3H, ^iCH 3 ), 2. 37 (s, 3H, CH 
3 ), 3. 48~3. 6 2 (m ? 1H, OCH 2 ), 3. 74~3. 9 
0 (m, 1H, OCHp; 4 4: f 9 9 ( s , 2H, CH 2 0), 5. 2 
7 (q, 1H, ftROCH), -6. 8 4-6. 98 (m, 4H, C 6 
H 4 ), 7. 18 (d, 2H, C 6 H 4 ), 7. 31 (d, 2H, C 6 
10 H 4 )o 

M1&M8 3:4-[(l-xh + y) ih*->] - 4' -n-^> 
^t'7x = JH^ft8 3 



THF/Pd(dppb)a 2 



' /=\ DMSO / NaOH I HoO /==\ 

PhCHaC, » Br^-OCH, 

CsHir O~0" OCH5r O B0H/ ^ C > . CsH,-:; h /ho" 

AcOEt / 1 .ON HOEIher ^^QhQJ^ 



CH^CHOC^5 

^lifi^J 1 fc:feV>T\ 4-fV7*P tf;i/7x/-Jl/^HJ6«Sl 3 5 © 
15 Xt«^ (iii) T'-&^brc4~n-^>^;i/~4' -kFD + yf 

xh*->] -4' -n-^>?^b*7i^^#L 
1 H — N M R (CDC1 3 ) ppm:0. 90 (t, 3H, CH 3 ), 
20 1. 2 5 (t, 3H, *SCH 3 ), 1. 29~1. 48 (m, 4H, 
CH 2 ), 1. 54 (d, 3H, #l!£C H 3 ), 1. 59~1. 75 (m, 
4H, CH 2 ), 2. 63 (t, 3H, CH 2 ), 3. 50-3. 66 
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(m, 1H, OCH 2 ), 3. 7 5- 3. 9 0 (m, 1H, OCH 2 ), 
5. 42 (q, 1H, #!£OCH), 7. 05 ( d . 2H, C 6 H 4 ), 
7. 22 (d, 2H, C 6 H 4 ), 7. 48 (t, 4H, C 6 H 4 ). 
£Si60i8 4:4- [(1 + Xb^'>7i^H ^>if> 

wiooicft** n»j itn«ci/T4-[(i-ih 

10 *~>) xh + y7x"M ^>iz>£#fc„ 

'H-NMR (CDC 1 8 ) p pm : 1 . 21 ( t , 3H, *3raCH 
3 ), 1. 53 (d, 3H, #ftCH 3 ), 3. 50-3. 69 (m, 
1H, OCH 2 ), 3. 76-3. 91 (m, 1H, OCH 2 ), 5. 
42 (q, 1H, #«OCH). 7. 24 (d, 2H, C 6 H 4 ), 7. 

15 3 0 - 7. 3 9 (m, 1H, C 6 H 5 ), 7. 3 9 - 7. 4 9 (m, 
2H, C 6 H 5 ), 7. 5 2- 7. 6 3 (m, 4H, C 6 H 4 tC 6 H 5 ). 

mmms 5 .4- [a - xh*» if^>] - 4' - (n -:/ 

otr;i/^-^->) b*7x-;wab;-&ti 8 5)©-^^ 



/=\ /=\ DMSO/NaOH/HzO /=\ /=\ 

' "^TO 0 " ^ * C 3 H 7 O^^0H 

CH 

AcOEt / 1 .ON HCV-Ether ^ /=\ /=\ I 3 , 

20 ms^ji^^^T, 4-< v7°d \d)vy 3 7 © 

7f7 7 (i) -^r•&^Lfe4-n->'*pe;^^-^>'-4 , -t Fn* 
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s\*ir>frt> h)ix.>\ztt?L, mm® i tmnizvx 4 - [<i -x 

h*zs) Ih + ^j -4* - (n-^DlfWy) k'7i-J^ 

1 H — NMR (CDCIj) ppm:l. 08 (t, 3 H, CH 3 ), 
5 1. 24 (t, 3H, *SCH 3 ), 1. 52 (d, 3H, #I£CH 
3 ), 1. 78-1. 92 (m, 2H, CH 2 ), 3. 49-3. 68 
,; , . (in, 1 H , O C H 2 ) , 3 . 7 5- 3. 9 0 (m , | H , Q C H 2 ) , 
3. 95 (t, 2H, OCH 2 ), 5. 40 (a, 1H, #ROCH), 
6. 95 (d, 2H, C 6 H 4 ), 7. 05 (d, 2H, C 6 H 4 ), 
10 7. 4 6 ( t , 4H, C 6 H 4 ). 

mMM8 6 : 1 - ( 1 -xh*S0 Ih + '>t7^1/>(^*8 



15 ;kc, ->u*W7A^o"7 VP??* —<omthm^^D->ii> 

6> h;VX>£tt;t, ^ttflll £H0«lCbT 1 - (l-lh*y) X 

1 H — NM R (CD C 1 s ) ppm: 1. 24 (t, 3H, miffiCH 
3 ), 1. 52 (d. 3H, #t£CH 3 ), 3. 4 9 - 3. 6 8 (m, 
. ,20. I Hv, OCH 2 ), 3. 7 5- 3. 9 0 (m, lH, ,OCH 2 )„ 5. 
40 (a, 1H. ftt&OCH), 7. 32 (a, 1 H, C 10 H 7 ), 
7. 4 2-7. 5 8 (m, 3H, C 10 H 7 ), 7. 74 (d, 1H, 
C 10 H 7 ), 7. 81 — 8. 00 (m, 2 H, C 10 H 7 ) o 

mmms i 2 ~ ( 1 -xh*-» 5 uyatsm 8 

25 7 )©&J& 
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(f^^- 0 " AcOEt/LONHCI-Ether /^y^Y°? HOC 2 H 5 

<fc&tl 87 

;i/ c , 1/ u * y ? a * □ h if ? 7 w - ©fctaift * >a> 

ShiUXiftA, **«ltHSH:lT2- (l-xh*~» x 

5 1 H — N M R (CDCI3) ppm: 1. 24 (t, 3 H, *SCH 
3 ), 1. 52 (d, 3H, MCH 3 ), 3. 49-3. 68 (m, 
1H, OCH 2 ), 3. 75~3. 90 (m, 1H, OCH 2 ), 5. 
40 (q, 1H, ^KOCH), 7. 31 (q, 1 H, C 10 H 7 ), 
7. 41-7. 52 (m, 2H, C 10 H 7 ), 7. 64 ( d , 1 H, 
10 C 10 H 7 ), 7. 7 7 - 7. 8 8 (m, 3H, C 10 H 7 )„ 

mmm 8 8:6- n -^>^)V- 2 - (l-lh^v') ih+y 
■}~7?U 8 8 



O H PMSO/NaOH/HaO qc^-^A NBqI CuI / PPh, / MCfctPPhak 



PhCH 2 Q JLA^ HC^CCgHy 

Br 



S^s^%s OCV ^\ / BOH/10%-Pd/C ii^V^r OH 



C3HtC^i 

AcOH / 1 .ON HO£ther jj^^wOCHOC^Hs 



CH2=CHOC2H5 

n«j i ic^ur. 4 --r y yu ¥)),7 ^s-jv^mmmi i © 

15 (iii) T^tfc6-n-^>5 1 JV-2-t7h-;H: I 

X>tCtt;U HiS^J 1 fcftfilfcbT 6 - n -<>^)V- 2 - ( 1 - 
'H-NMR (CDC l 3 ) ppm:0. 90 (t, 3H, CH 3 ), 
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1. 23 (t, 3H, «CH 3 ), 1. 29-1. 48 (m, 4H, 
CH 2 ), 1. 54 (d, 3H, ^tCH 3 ), 1. 5 6-1. 78 (m, 
2H, CH 2 ), 2. 63 (t, 2H, CH 2 ), 3. 50-3. 68 

(m, 1H, OCH 2 ), 3. 75-3. 91 (m, 1 H, OCH 2 ), 
5 5. 4 2 (q, 1H, #KOCH), 7. 2 4-7. 3 7 (m, 2H, 
C 10 H 6 ), 7. 59 (d, 2H, C 10 H 6 ), 7. 68-7. 80 

(q, 2H-, C 10 H^)r 

mMM8 9 :4- Xh*>--N- (4-X5F^ 

7x~;l/) h(fb£ti8 9)©£-j& 

& /^-i AcOB/1.0NHO-Bher *— \ 

CaHs-f V-NHCO-f VOH : *~ CaHg-f V-NHCO-f Y-OCHOCaHs 

W 6 W C^CHOCyHg W 6 W CH 3 

ft6#»B9 

nas^j i fc*n*c, 4 --r vyp kr;p^x/-;i/^si]ffi0ij4 2 © 

7*7- y 7 (ii) T-&J&L£4- (kFD + y7i^) -N- (4 

15 *-;t^-hSHfc. 

1 H — NM R (CD C 1 8 ) ppm: 1. 12 (t, 3H, CH 3 ), 
1. 23 (t, 3H, *SCH 3 ), 1. 54 (d, 3H, #&CH 
3 ), 2. 63 (t, 2H, CH 2 ), 3. 5 0 - 3. 6 8 (m, 1 H, 
OCH 2 ), 3. 7 5-3. 9 1 (m, 1H, OCH 2 ), 5. 4 2 (q, 

20 1H, #&OCH), 6. 87 (s, 1H, NH), 7. 14-7. 
2 1 (m, 6H, C 6 H 4 ), 7. 3 5 (d, 2H, C 6 H 4 ). 
mmW9 0:1. 3, 5-HJ (2-tert - 7 h*~>:fr;l/# 

. x;i/t*xju) i>-z>{4kGm 9 0 
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Br 




NEW CH3ON / PPhg / Pd(OAc) 2 



HgC^CHCOOCfCHgJa 



(H3C) 3 CX)CHC=< 




CH=CHCOC(CH3) 3 

\ 6 0 

s% ^CH=CHCOC(CH 3 ) 3 



Br 



MMM4 4£;J3V>T, 4 - ( t e r t - 7 h * ;i/#^;u^^=- 
J/) -4* -^P^Et'^ac-;!/^ 1 , 3 , 5-bU^nt^>f> 
H*«4 4tH»l:bTl, 3, 5-h'J (2-t 
e r t ^K*^*c«/*-r:;Hf-;W <<>i£>%mz. 
5 1 H — N M R (CDC 1 3 ) ppm:l. 55 ( s , 2 7 H, ter 
t-Bu), 6. 42 (d, 3H, CH = CH), 7. 56 (d, 3 
H, CH = CH), 7. 60 (s, 3H, C 6 H 4 )„ 

91:1- (2-tert -7 hZ-isft Jltf—frV—fr) ' 
-4- (trans-4' - n -~fu a-^Jrz/fr) ^>1z 

10 9 1)©-&J£ 



HIS#|4 4 fcfcHT, 4- (tert-^h^'>*M:JW^ 
-4' -ya^rtf^ 1 - (trans-4-n.-ya 

hlyi'DA^yjl/) - 4 - 7 D ^ >if & Hifi^J 

15 4 4 fcEtfcfcLT 1 -( 2 - t e r t - 7 h ^r^* - ;Hf -JIO 
-4- (trans-4' -n-^nW^D^^) ^>if 

1 H — NM R (CDC 1 s ) s .p pm: 0. 90 (t, 3H, CH 3 ), 
0. 95~1. 50 (m, 9H, C 2 H 4 ^C 6 H 10 ), 1. 55 (s, 
20 9 H, tert-Bu), 1. 80~1. 98 (m, 4H, C 6 H a 
0), 2. 3 9 - 2. 5 9 (m, 1H, C 6 H 10 ), 6. 32 (d, 
1H, CH=CH), 7. 21 (d, 2H, C 6 H 4 ), 7. 42 (d, 
2H, C 6 H 4 ), 7. 56 (d, 1H, CH=CH)„ 
mffiM9 2:1, 4- (2-tert -7 h * is % frX 
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/=\ NEta/CHgCN/PPha/PdtOAcfe /=v 9 

TO* H^CHCOOqCHJ, ' l^y*===CH<>C».CHCOC ( C lW 3 

92 

mffim4 4\Z&\,*T. 4- (t e r t -7h*zs%)\s??s-)ljr3r 

fcbTl, (2-tert ~7 h*^* )Vtf~)l>\£-)l>) 

'H-NMR (CD C 1 8 ) ppm:l. 54 (s, 18H, ter 
t-Bu), 6. 39 (d, 2H, CH = CH), 7. 51 (s, 4 
10 H, C 6 H 4 ), 7. 56 (d, 2H, CH=CH). 

mmm9 3.1, 4-^7;i/^-o- 2, 5-^ (2-ter t- 

7* h^->*;i/#x;nf -Jl/) ^>i£> ({b-&#l9 3) 

F F 

F ~ F 

fl^fc 93 

&J60II4 4 fcfc^T, 4- (ter t - ^h + e/*^^-^^ 
15 >0 -4' -7n^E H y^~)V^l 2 , 5 -S^l^P- 1 , 4->> 

mmm4 4 tmrnz^x 1 , 4-^7^^-0-2, 5-^(2 

- t e r t -yy^^-hfrtf-lVV-fr) ^>-t?>£#fc 0 
'H-NMR (CDC 1 3 ) ppm: 1. 55 (s, 18H, ter 
20 t-Bu), 6. 44 (d, 2H, CH=CH), 7. 22-7. 3 
9 (m, 2H. C 6 H 4 ), 7. 59 (d, 2H, CH=CH)„ 
^SS#J9 4:2, 2-h7 [4- (2-tert - Z? b * is % )V 

^-;ut*-;i/) 7x-;u] ^\^+»-7;u^-o7''p/t> (^9 4) 
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(CF 3 S02) 2 0 




O 

u 



) <->>~ 3 



OfCF 3 



H2C=CHCOOC(CH3) 3 




(i) 2, 2-tf* [4- (h'JyiWn^fMj^^M + y) 

5 2, 2-t*x (4-kh'n^y7izjl/) ^7J^nyn^ 
>5. 0 g (14. 9mmo 1 ) U5?> (C S H 5 N) 50 

(3 1. 2mmo 1 ) £*#TTJl!;lT^i&T 2 4 B# Fi3£j&£ -tffc. 

10 TkSfc, 3£ji^ >T?I SHUTS d t 0 

2, 2 -EX [4- (b'Jyj^D^^M-^t+y) 7 x 
^\^1i-7;i/^-D^D/t> 7 . 0 7 g (11. 8 mmo 1 ) £ 

(ii) 2, 2-tfX [4 - (2-tert - 7 h * # ;P # ~ ;Hf 
15 -JP) 7x-;i/] At1t7^n7DA>(0^ 

^J&#|4 4 (C^ViT, 4 - ( t e r t - 7 N * i/jj 
-» - 4' -^Ott^xZJ^Xf ^ (i) T<&j£Lfc2, 2- 

h*x [4- ( h U 7;u^o^^;px;Pxjsr:ji/^^V) 7x-;H ^\ 

*1f7Jl^P:/OA'>fcft;L,#|M4 4 i|5|i§fc:LT£f£L7c&, 
20 y'J*y'W7A^D?f^77-f - (*&tB& : ^t^/Mx 
^=.9 5/5) iCTHMI-^^tH^O 2, 2-t:X [4- (2 

- t e r t h^->*;u#-;nf 7irM ^if-y;^ 
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1 H — NMR (CDC 1 3 ) ppm: 1. 55 (s, 18 H, ter 
t-Bu), 6. 40 (d, 2H, CH=CH), 7. 39 ( d , 4 
H, C 6 H 4 ), 7. 51 (d, 4H, C 6 H 4 ), 7. 57 (d, 2 
H, CH=CH). 
MMM 95:4, 4'-3M2-tert -7 h*zs1J )V&—)]/ 



D V = V/ == Vo NEl 3 /CH ! CN/PPh3/Pd(OAc) 2 /=\ /=\ ° 

Br A_K> r H.C-CHCOOCtC^ » ^3C09HC=CHQ^CH=CHCOC(CH3)3 

mmm4 4\Z^^X, 4- (t e r t-^f^^M-;^ 
:» -4' -7*0^ tf 7i^H4, 4' -^^Dth^x-JHI, 

tmm\ZhX4, 4' -y (2-tert - 7 h^v^Jl^-^t: 

'H-NMR (CDC 1 3 ) p pm : 1 . 55 (s, 1 8 H, ter 
t-Bu), 6. 51 (d, 2H, CH=CH), 7. 50~7. 6 
15 8 (m, 10H, C 6 H 4 i CH=CH). 

mffiM 9 6:4' -n-yo tfjV^-^5>7x-;i/- 4 - ( 2 - t 

e r t -7Y*>'1i)\,tf-)V\i-)V) ^>¥)VJL-y-)V{fc'&m 9 
6 

OH ^^/^ Q^fiQ^ 



C 3 H 7 C-Qk ) H C3 H 7 C-Q^CH 2 -0-Br 



NEt 3 / CH3CN / PPha / Pd(OAc>2 



H2OCHC00C(CH3) 3 

ffcfrth96 



20 (i) 4' - n -yp ¥)V**zs7 4 -yDt^*>y;|/X- 
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S*«2 7©^f»;y(i) ££^T. 4- (^>5?;i/*^» 7 
xy~;i/*Hj(S^J2 7 7 (ii) Tf^jfcb&l- (n-^D 

fcf;^*^) 7x;-jk:, n \Z)V7u v-r K£p -^p* 

^>yJ^D?^f Ffcft;L5£m, HJStfil 2 7©^fy^ (i) £H3 
5 i(ltT4' -n-^ , Dt!;|/^^v7a:n;i/-4-^D ; E^>^Jl/ 

- - " (ii) 4' -n-ynt:jm>'7i^4- (2^-ter t - 

7h3^>;*7;i,#x;nf-;i,) ^>v*;i/x-x;i/©&]& 

Hli4 4II^HT, 4- (tert-^h^y^M^t^ 
10 - 4 ' -^U=E}iy i-J^Xt 1 ^ (i) T?£/&Lfc4 ' - (n 
-:/D tfjl'xf-^v) 7i-JV-4-yo ; E^>yJl'X-fJH:, H 

11:1X4' -n-7'Dlf;Vt + y7x-J^4- (2 - t e r t 

-7h*->#;i^x;ub:*-;u) ^>i^x-^ji/£#fc,> 

15 1 H — NM R (CD C 1 8 ) ppm: 1. 0 1 (t, 3 H, CH 3 ), 
1. 5 5 (s, 9H, tert-Bu), 1. 69~1. 79 (m, 
2H, CH 2 ), 3. 88 (t, 2H, OCH 2 ), 5. 01 (s, 2 
H, OCH 2 ), 6. 36 (d, 1 H, CH=CH), 6. 74~6. 
92 (m, 4H, C 6 H 4 ), 7. 34~7. 55 (m, 4H, C 6 

20 H 4 ), 7. 58 (d, 1H, CH=CH)„ 

MffiM 97:2, 6-y (2-tert -7*h+y*M-;|/k* 



O 




o 




,CH=CHCOC(CH3) 3 



<t£%> 97 
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(i) 2, (hiJ7JPtD^W^-;W + '» j-7 ?V 
5 T^l^Kft*., mffiM 9 4 OXt^ (i) tl31iU;:LT£-f£bfc 

£L ^^/-;p-e^^^-r§citfCci:D 2, 6-^ (h'J7;^n 
^?;rai/^^y^^^) ^^^v>Sr#jt. '•■•-•-■•six-it^, 

(ii) 2, 6-y (2-tert-^f^y*jH-;Pk^) t 

10 4 K:fcV>T, 4- (t e r t - ^ h^y*J|/$ZJl/t + 

~» -4' -7Dtk'7irMXT7^ (i) T-£j5&bfc2, 6- 
S> (b^J^o/f^J^-J^^y) ^-7^1/>C, WISH 

LX2, 6-y (2-tert -7 h + ^^;i/#n;nf-;i/) j-y 

15 

1 H-NMR(CDCl 3 )ppm:l. 56 (s, 18 H, ter 
t-Bu), 6. 50 (d, 2H, CH=CH), 7. 62~7. 9 
2 (m, 8H, C 10 H 5 iCH = CH). 
ftffitil 9 8 : 4-n-^D tf;i/-4 ' - (2-tert-^h* 

20 $/*;w#rjH£r:>w) tf7x-;i/(fl;£-ti 9 8)©-&j$ 

^-Q-O-^ , ^H^C^ Wr OO*^ ......... 

<tft*98 

Hife^4 4 l:fe^T, 4 - ( t e r t - :7* h * ~>#;p# - 
v) -4' -7'o ; Ek , 7x-;|/^4-n-7 , Dlf;i/-4' -^P^E 

e 7 x \z , m&ikmm & * ? j e> > left a. $ 

25 HJS^I 4 4 <h L-T4 — n— 7°P fcfjl/ — 4 ' - (2-tert 
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'H-NMR (CDCl,) ppm:0. 99 ( t, 3H, CH,), 
1. 55 (s, 9H, tert-Bu), 1. 60~1. 82 (m, 
2H, CH 2 ), 2. 64 (t, 2H, CH 2 ), 6. 39 (d, 1 H, 
CH=CH), 7. 26 (d, 2H, C 6 H 4 ), 7. 48-7. 68 
(m, 7H, C 6 H 4 £CH=CH)„ 

mmm 9 9 : 4 ' - n -7o hf;i/7x-;i/- 4 - ( 2 - t e r t 
-^H*-^^:^b , r:;l') ^>i^)Vx-^)V(it^^S 9 9 )©^ 

c3h 7 -<>oh DMSo/NaoH/H2 °> «v{W>* 

Y - / BrCH 2 PhBr N = / N = / 



NEta/ CH 3 CN / PPha / Pd(OAc) 2 



--^^-OCH 2 -^^— CH=CHCOC(CH3> 3 



H 2 OCHCOOC(CH3) 3 

it 



10 (i) 4' - n — -fu \i)ly x.~)l~ 4 -yat^>yjn- 

iffi^J2 7©^T>^ (i) fcfc^T* 4- (^>5?;i/:*3f 7 

^p-^D^>^D?>f Kfcft*3&#, 7©X 
15 (i) tiii:it4' - n - :/o tf;i/7xr.;i/- 4 - ^d^e 

(ii) 4 ' — n — y n fcf;P7xn;i/~ 4 - 

^JSf!l4 4fcfcV>T,"' : 4'- (tert h + y^^^-^t^ 
20 <» - 4' -^P€t7irM^ry^ (i) T^^Lfc4' -n 

4 ' -n-^ot>7x^- 4 - (2-ter t-^h + yjjjl/ 
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1 H — NM R (CDC 1 3 ) ppm:0. 91 (t, 3H, CH 3 ), 
1. 55 (s, 9H, tert-Bu), 1. 5 3-1. 719 (m, 
2H, CH 2 ), 2. 52 (t, 2H, CH 2 ), 5. 06 (s, 2H, 
OCH 2 ), 6. 37 (d, 1H, CH = CH), 6. 88 (d, 2 
5 H, C 6 H 4 ), 7. 09 (d, 2H, C 6 H 4 ), 7. 43 (d, 2 
H, C 6 H 4 ), 7. 52 (d, 2H, C 6 H 4 ), 7. 59 (d, 1 
H, CH=-CH# " ■ 
MMM 10 0:4' - n-^>^7x-JH 4 - (2 - t e r 

t -^h*5/*;w#-;nfn^) ^>i/x- h(fc£ifc l o o)0-& 
10 j$ 

HOOCPhBr O 

NEt3 /CH3CN/PPh3/Pd(OAc) % ^^J^^^ 
H 2 C=CHCOOC(CH3) 3 6 

100 

(i) 4' - n-^>fJl/7irjk-4-^Pt^>yi-hO^ 

2 4 (D^T-y 7 (iii) fC^T, 4-^0^;^^"/^! 
Stt4- (tert + 7i/-M, 

15 4-n-^>fJl/7x/-Jl/i:p-^D ; E^Ift (HOOCPh 
B r) 4 0777 7" (iii) tlilltT4' 

- n-^>^:7xrj]/- 4-^D^>'/i-hHf;. 

(ii) 4 ' - n-^>fjk7i^il' - 4 - (2-tert-7*h + 

20 4 4fc£^T, 4- (tert-7*h^y*;H^t* 

~>) -4' -^ntt^irj^Xf^ (i) T-£j&bfc4' -n 

-n-^>f^7i^-4- (2 - t e r t - 7h^y*J^^ 
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;nf-;i/) ^>v*x- h£#fco 

1 H — NM R (CD C 1 8 ) PPm:0. 90 (t, 3H, CH 3 ), 
1. 24~1. 48 (m, 4H, C 2 H 4 ), 1. 55 (s, 9H, 
tert-Bu), 1. 5 8 - 1. 7 5 (m, 2H, CH 2 ), 2. 
5 6 4 (t, 2H, CH 2 ), 6. 49 (d, 1 H, CH = CH), 7. 
11 (d. 2H, C 6 H 4 ), 7. 23 (d, 2H, C 6 H 4 ), 7. 
62 (d, 2H, C 6 H 4 ) , 7 r 6 3 ( d ! 1 H, C H = C H ) , 8 
1 9 (d, 2 H, C 6 H 4 )o 
mmmi 0 1:4' -n-Wjm->-4- (2-tert 
10 -7h*i'*J)\'tf-)V\d-)l') ¥7 *~)V(,4k&y>} 1 0 l)<D&f& 



"°^CHD-* r dm XbT /H20> C5H,i0 0-0- Br 

NBa/CHaCN/PPha/PdtOAcJa _ , .. /=\ /=\ ^ 9 



c 5 h " o- (3~^3~ ch=ch ^ oc(cH3)3 



H 2 C=CHCOOC(CH3) 3 

<b&<8i 101 

(i) 4' -n-^>fjm->-4-^D€l:7i^0^ 

mmm 2 7 ox^y 7 <o k&^t, 4- c^s?)^*^) 7 

i;-j^4' - k - i/d^e k*7 xxjwc, n-ya 

-;i^6>x*/-;w;:tt*.3&*k ggiftfti 2 7 ©xf^ (0 ti^ 

ilIbT4'-n-^>fM^y- 4-^a : EI:7i-J^#fc. 

(ii) 4 ' - n 4 - (2-tert-7h^y 

20 HJS^J4 4fc*ViT> 4- ( t e r t -y h^v^jP^-;!/^-^ 
-» -4' -70^^71^^X77 7* (i) -e-&/£Lfc4' -n 
-^>rJI/t^y-4-7'n^k , 7i-JH: 1 f?&ili§&£ ;* ? 7 

-^>?JU^~>- 4 - (2-tert -7 h + yjj)H^k- 
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1 H — NMR (CDC 1 3 ) ppm:0. 94 (t, 3H, CH 3 ), 
1. 30~1. 55 (m, 4H, C 2 H 4 ), 1. 55 (s, 9H, 
tert-Bu), 1. 74-1. 90 (m, 2H, CH 2 ), 4. 
5 0 0 (t, 2H, OCH 2 ), 6. 39 (d, 1 H, CH=CH), 
6. 98 (d, 2H, C 6 H 4 ), 7. 50~7. 61 (d, 6H, 
C,H 4 ), 7. 6 1 (d, 1 H , C H'='C H ): 0 ' 
H»J 10 2: 2 - n -7*u \L)V^r^r-y- 6 - (2-tert- 



10 



Br DMSO/NaOH/HzO 




Br 



NEt 3 / CHgCN / PPhg / Pd(OAc) 2 ^%^^ CH= CH9 OC ^ CH ^ 3 



H 2 C=CHCOOC(CH 3 ) 3 C3H7O'' 

<t"&^ 102 

(i) 2 - n -7°u \Z)V3r*z/-S -yn^-t-y? UXD-Btfo 
$ZMM2 7 <DX^y7° (i) K£^T, 4- «>i?)V*3ris) 7 

j-jifrb^-yryKftTLZskft.mMM 2 7 ©^r^(i) 

15 t|^«|tCbT2 - n -ya t? 6 - ^D^E^-7^l/>^# 

(ii) hf;!/^-^^- 6 - (2-tert-^h + ->A 
;p^-;i/t:n;i/) j-7 ? u><D£f& 

mfeW4 4 fc£V>T, 4- (tert-^F + y*JH-Mt 
20 v) -4' -^Dtt^i-J^^f 1 ^ (i) L£ 2- (n 

fcf;!/*-*^- 6 - (2 - t e r t - ^ h * k'n 
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1 H — NMR (CDC 1 ,) p pm : 1 . 09 (t, 3H, CH 3 ), 
1. 55 ( s , 9H, tert-Bu), 1. 78-1. 99 (m, 
2H, CH 2 ), 4. 05 (t, 2H, OCH 2 ), 6. 43 (d, 1 
H, CH=CH), 7. 09~7. 20 (m, 2H, C 10 H 6 ), 7. 
5 5 7 - 7. 8 8 (m, 5H, C 6 H 4 £CH=CH). 

0 3 : 9, 9-tfT. [4- ( 2 - t e r t - 7 h * 




(i) 9, 9-b*X [4- (h'J7i^D^fJl/XJP*^ + '» 
10 7x"JH y)V*U><D&f& 

nffim9 4<DXf~y7 (i) \Z&^X. 2, 2 -k*7 (4-fch*D 
^->7x^;V) s\3rDr7)V*u7uA>& 9 , 9 - £7 (4-kF 
Dty7i-iH 7;W*l'>K:tt;L> 4©Xf77' (i) £ 

?5 Z>Z£te£Q9, 9-tfX C4- (F'J7MD.^J^;^-J1' 
7xZi;i/] 7JU:*l'>£&fc. 

(ii) 9, 9- tf7 [4- (2 - t e r t -7h + y*J^-^k' 

7x-;w] 7;v*i/>©-&/& 

20 v) - 4 ' -7ntk'7i-J^7f7 7° (i) T^lfcbfc 9 , 9- 

fc*7 [4- ( h y 7;u^D^^;i/7;i/7js-;i/^^-» 7xxjv] 7 
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9, 9-tfX [4 - (2-tert - 7 h *^*;W# = ;Hf - )V) 

1 H — NMR (CDC 1 ,) ppm:l. 53 ( s , 1 8 H, ter 
^•m^g'u);^. 2 9 (d, 2H, CH=CH)rY' ; 'f8^'?; 4 
5 (m, 14H, C 6 H 4 tC 13 H 8 ), 7. 51 (d, 2H, CH 
= CH), 7. 78 (d, 2H, C 13 H 8 ). 
10 MMM 104:l,4-?(ter t - f^-)V) J- Vy $ V- h(it 
&® 1 0 4)(D-&J& 

c.oc-Q-coa (h 3 c)3C09-Q-£oc(ch 3 )3 

<t&& 104 

t1/7^M^D'JF5. Og (2 4. 6mmol) SrflBTktfU 
y>5 0mlCi§|L. $ h \Z t e r t - 7 ^ 7 — ;P 4 . Og (5 
15 4. 1 mmo 1 ) ^HaXX^UT2 4 i$F*1£J&£ iirfco 

^^y-^-rwua-rsjitKio l. 4 

-v (tert r-UypU—h 6. lg (2 1. 9 mm 

o 1 ) 

20 Ui -NMR (CD C 1 3 ) ppm: 1. 6 0 (s, 1 8.H, t e r. 
t-Bu), 8. 02 (s, 4H, C 6 H 4 ). 

mmm l 0 5 : l , 3 , 5 - b U (tert-7^) h'J^t 
- YW&m 1 0 5)©£f£ 
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COCI COC(CH3) 3 

c,o °-Q T^r * w rQ 

COCI COC(CH3) 3 

o 

-ft^igj 105 

DiJFfcftASH^ **«10 4iH8fcLTl, 3, 5-KU 

1 H-NMR(CDCl 3 )ppm:l. 60 (s, 27 H, ter 
t-Bu), 8. 72 (s, 3H, C 6 H 3 )„ 

HJ&ftl 106:1- [4 - (tert - 7 b * >>% 7 
xn;H -2 - (4-n -^Ptf^^yx-Jl') T-fe^l^Cft 
£$10 6)©-&/& 



/=\ OMSO/NaOH/HjO /=\ NB 3 /Cul/PPh3/PdCWPPh3) 2 

Bm( VOH ^i- Br-\ /OCgHy » 

C3H.Br ^ HC=CSKCH3) 3 

/=\ MeOH/1N-kOH /=\ 
CaHTO-^^-C^CSitCHaJa »- CgHTO-^y-C^CH - 



<V¥>^3" < ^ _ C3~? OC(CH3)3 



NEta/Cul/ PPhj / PdCyPPhafe 

4k&*106 



10 (i) l-tert-^;k-4-yDt^> , ;x-F0 



1 0 4 \Z&^T, tU7?)1>M? P 0 H^4 - yp^E^> 
MP'J KCftjLS^, 0 4tW«lCbTl- [4 

- (tert - 7i-JH - 2 - (4-n- 

15 (ii) 1- [4- (tert-7b^->*;^-^) 7iIJH - 
2- (4-n-7DW^y7i-W 7-fe^i/>©£f& 

3 1 (07.7- v 7° (i) ££V>T> 1 - n -7°n fcfJU- 4 - ~7* 
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U=EO^f>t b 'J/^>Um5 L V>S^ff^ (i) "C^dc 
Lfcl-tert -?9-)V- 4 - 7 V ^^y/ X- h tmMM 3 2 
OXf^y (iii) T£j&Lfc4 -n-^D hf;W**~>7x:i;i/7-fe 
5Fl/>K:ftA.&£itfl-> *JS^J3 lWfy^ (i) £l*0«IK:LT£J& 

-2- (4-n- , /Dlf;W^v'7x-jV) 7tfl/>^'#fc. 

1 H — NM R (CDC 1 3 ) ppm:l. 06 (t, 3H, CH 3 ), 
10 1. 60 (s, 9H, tert-Bu). 1. 73~1. 91 (m, 

2H, CH 2 ), 3. 95 (t, 2H, OCH 2 ), 6. 88 (d, 2 

H, C 6 H 4 ), 7. 48 (d, 2H, C 6 H 4 ), 7. 53 (d, 2 

H, C 6 H 4 ), 7. 9 5 (d, 2H, C 6 H 4 )„ 
MMM 107:1- [4- (tert -7 b^zsil )V#~)V) 7 
15 x - 2 

- (4-n-^Dt^7i-JP) 7t?k>(Ml0 7)O^ 



/==\ NBa/Oil/PPha/PdCWPPIbfe /=\ MeOH/1t«<OH 



HOC(CH3) 3 

NB 3 / Cut / PPha / PdCyPPtbfe 



CsHy-^jK^C-^J-COCtCHJa 

fc-&«107 



3 1 (DXy-y Zf (i) fcfcUT, 1 - n - tf JU- 4 - 7* 
20 Dft>-if>i h U *5*)V 9 sV Ar7±5'\'>&9k1&to 1 06©7f 
y 7 (i) 1-tert -Zf^)V~ 4-7nt^> l /X- 

h tili 3 1 O^t-v 7 (ii) T^Lfc 4 - n 
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- (t e r t - ^h^->^7>^-;i/) 7i-^] -2- (4-n- 

1 H — NM R (CDC 1 3) ppm:0. 95 ( t , 3H, CH 3 ), 
1. 5 9 (s, 9Hv'*>e" ir t -- B u ), 1 . 5.9-1. 7 5 (m, 
2H, CH 2 ), 2. 60 (t, 2H, CH 2 ), 7. 18 (d, 2 H, 
C 6 H 4 ), 7. 46 (d, 2H, C 6 H 4 ), 7. 55 (d, 2 H, 
10 C 6 H 4 ), 7. 96 (d, 2H, C 6 H 4 ). 

108:4' - (n-^P Hjl^^v) - 4 - ( t e r t 
-yf + y^^rjl/) tf^xn^^b^t) 1 0 8)©£-J& 



H0 "^^"'O~ C00H BOH/H2S ° < " Ht >^~)-(~)~ co OC g H 5 



DMSO/NaOH/HjO 



CgHTBr 

MeOH/1N-KOH , /=\ /=\ SOCfe 



CsHtOhQ-O^COC. ^gg^ C 3 H 7 O^Q-poC { CH 3 )3 

fc&ft 108 

(i) 4- (4-kFn + ~>7i^) ^E^x^jK^fiK 
15 mffim3 3®7ffy (i) £&V>T, 

£4- (4-kh'D^y7i^) ^ES^iC, ;*^/-;i^X^ 

x-;i/) 3c,EMx5r;u£#£ 0 

20 (ii) 4- (4-n-7*Dt!;W^y7xz;i/) ^ISf©^ 

mMM 2 4 (DXxy 7 (ii) K&l^T, 4-tFD^y^lSII 
^fiHXf^(i) T-&^bfc4- (4-t Ho^->7xx;U) 
^m#mx^;KC^^§^^, 2 4©7.xy 7 (ii) 



WO 02/079131 



PCT/JP02/03140 



147 

(iii) 4' - (n-^om+'» -4- (tert -^h + v' 

5 (ii) T&J&Ltc4- 

5. Og (19. 5mmol) l;tltft-;HOm 

104t^iaT4' - (n-yPtf;P^-^->) -4- (ter 

10 1 H — NMR (CDC 1 3 ) ppm:l. 07 ( t , 3 H, CH 3 ), 
1. 61 (s, 9H, tert— Bu), 1. 7 8 ~ 1 . 94 (m, 
2H, CH 2 ), 3. 99 (t, 2H, OCH 2 ), 6. 99 ( d , 2 
H, C 6 H 4 ) , 7. 55 (d, 2H, C 6 H 4 ), 7. 60 (d, 2 
H, C B H 4 ), 8. 02 (d, 2H, C 6 H 4 ). 

15 HJg^J i09:4-(trans- 4 - 7n\f)l>is? P^S^) 
- 1 - t e r t -^JK> > /1- h«k&%) 1 0 9)©£-ffc 




<fc£* 109 

(i) p - ( t r a n s - 4 - -/n tf;i/ p^* ^IfSI© 

20 " Y^y^AO. 88g (36. 7 mm o 1 ) £1- (tran 
s-4-n-:/P tf;i/->^ p/\^r->;l/)- 4-^P ; E^>-ii>l 0. 
Og (3 5. 6mmol) *jg*l/fcft*fh7^'f V'D77>5 
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0ml <D®mfrt>mmLtcG rignardltl^ F9-f 

ii, 7Ktt^ji^, S;i/X>TS^^-r^iia:tC«t 0> p- ( t r a 
n s - A-^UMfrisZU^i/n,) tlft7. 5g (30. 5 
5 mm o 1 ) £#fc 0 

(ii) 4~ (trans-4-^P tr^S^ P^ - 1 - t 
e r t -^;W^>l/X- h (D-&m * r - • • 

HJS#J10 8© (iii) fc&HT* 4- (4-n-yDlfJ|/t^'> 
7i-W 3rm#M£X^y (i) -r-^^bfcp - (trans- 

io 4-^nif;k>^D^^^) ^m#mKft;l3J^, 1 0 

8© (iii) tmwuzLT&f&vrc®;* jl? /-frvmm&irz r £ 

t<fc0 4- (trans-4-^P tf;i/-> ^ D ^\ ^ - 1 - t 

e r t -7^)V<>'/JL- b 

1 H-NMR(CDC1 3 ) ppm:0. 90 ( t , 3H, CH 3 ), 
15 0. 9 5 ~1. 55 (m, 9H, C 2 H 4 £C 6 H 10 ), 1. 55 (s, 

9H, tert-Bu), 1. 84~1. 99 (m, 4H, C 6 Hi 

0 ), 2. 4 9- 2. 6 7 (m, 1 H, C 6 H 10 ), 7. 35 ( d , 

2H, C 6 H 4 ), 8. 06 (d, 2 H, C 6 H 4 )„ 

110:4 - (4-n -yo^7i-JV) - 1 - t e r 
20 t -7*^H>7X- h(4t&m 1 1 0)(D^m 

<k-G«iio 

(i) 4- (4-n-^Pfc?;i/7xx;i/) 

10 9C77?7'(i) fC£V>T, 1- (t rans-4- 
ri-^P ejk>^DA+J/Jl/) -4-^P ; 6^>-k < >^4-n-7 p 
25 Ptf^-4* -7ntt'7i-JH^^.5PB> HMJ 1 0 9 ©X 
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y-y-J (i) tm&fcLT 4- ( 4 - n - 7°P fcf )17 x.=l)V) 
(ii) 4- (4-n-^Pkr;i/7x^;i/) -1-tert - 77- 

5 ili 1 0 8 0 (iii) C^ViT, 4- (4-n-^Ptf;i/^^v 
glfH^7f>^ (i) T^-^bfc4- (4-n-7P 

-n-^o tf;U7x~;i/) - l- tert -^JK>yx-h$ 

10 Hfco 

'H-NMR (CDC 1 3 ) ppm:0. 98 (t, 3H, CH 3 ), 
1. 60 (s, 9H, tert-Bu), 1. 60~1. 80 (m, 
2H, CH 2 ), 2. 65 (t, 2H, CH 2 ), 7. 28 ( d . 2H, 
C 6 H 4 ), 7. 55 (d, 2H, C 6 H 4 ), 7. 63 (d, 2H, 
15 C 6 H 4 ), 8. 04 (d, 2H, C 6 H 4 )« 

mmmi 11 : 9 - [4- (tert -yh^yAM^m 
v) 7iZJH 9- [4-kHO + y7i-;H 7 )V^U>(it^^J 
1 1 




20 0 tC£HT, y-tert - ZfJ-iVV* hi 9, 

9-12*7. (4-kh*P + y7i^) 7Wl^>t^bT 1/2 tip 
fflVi, vU^y^^J^A (MiS : A^r+l->/^mx^;i/= 7/3) 

2 0 tH«K:l/T 9 - [4 - (tert- 
^h + ->*;U^^JP^- + v) 7i^^] 9 - [4-bh'D^y7i 

25 7;l/^l/>^^^:. 
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X H — NMR (CDCI3) p p m : 1. 55 (s, 9H, tert 
-Bu), 6. 67 (d, 2H, C 6 H 4 ), 7. 00 ( d , 2 H, C 
6 H 4 ), 7. 06 (d, 2H, C 6 H 4 ), 1. 19 (d, 2H, C 6 
H 4 ), 7 . 2 2~ 7 . 3 9 (m, 6 H, 
5 C 1 3 H 3 ) , 7. 75 ( d » 2 H, C j 3 H 8 )o 

*js^jii2~i8 5 (mmmi~i 1 mnznrcytm&tom 

10 mLtz¥i%ttTm9 , 0 0 0©^'JH-Jl/7xy-JHMJ§0. 5t 
mmz. k h'D + v'JUO^ 3 7 t - B O C (tert 

STi^lfc¥WI8, 500 
<d#u tfn;i/7^y-;i/^ii§o. sfig^^Un^, TS25S (a) t 



(2) ig^&Straj&^OIIlSl 

h77^PX5 1 l^» (0. 2 nm) T*mMlsTmyt&®ff§W.f$,W 

(3) mm, r#> fl¥#50 ^0 
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ttttRXTy? (2) T?»6nfc«^tt»iBarit«*» xtf>3 

y h^V- M:T 1 0 O'CT l^raJnS&Ufc. 2 4 8 nm 

5 (KrFlt^-|/-!f-) OJI^ftSft^r-rslB^ft**** 
> <«0 FPA-3000EX5, NA=0. 63) 

h^l/- MIT1 0 OX>'Vlftffltia&Vrz&, 2. 3 8 
10 li%0f tf-JVTy^ — V&M Kd^+IM FtK^^TI 

MSB # /I ^ - > £ ^ # .SAT © J; -5 h T * fFflfi U & . 
: >B 0.25 /im©7^ > : X^-X= 1 : 1 ^77 

15 

(ii)r (#>v) « : *ft*©#fclc#T5£*MtbfcS«ff (*J8I 
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!S 7L ct U8 00 
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mm 
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5 3 
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0.11 
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cfcr -tiC /SI 1 1 O 
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0. 2 5 
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0.11 
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^Mwl 115 


,,^a„ ,. 




0. 25 


2 3 


0.17, 


116 


X 
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0.2 5 
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0.16 


117 


1 


mmm 1 4 


0.4 3 


2 2 


0 . 16 


^*S-0^ 118 


1 


mmm 1 7 j 


0.0 5 


4 4 


0.18 


MM 1 1 9 


1 


1 7 


0.11 


4 2 


0.19 


mmm 12 0 


1 
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0 . 11 
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0.17 


USSfll 12 1 


1 


1 9 
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0.16 
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1 


HJg#l 2 0 


0 . 0 5 
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0.17 
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1 
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0 . 11 
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0.17 


12 4 


1 
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0.11 
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mmm 1 2 5 


1 
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0 . 2 5 
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0.19 


§gig#l 12 6 


1 


HJEfll 2 4 


0.11 


4 2 


0.19 


HMft 12 7 


1 


sus#i 2 4 


0 . 2 5 
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§U560il 12 8 


1 
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0.11 


3 8 
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mmm 129 


1 


*J60S 2 5 


0.2 5 


4 1 


0.17 


MA 13 0 


1 


*Sg#) 2 6 


0.11 
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0.16 


HlH 13 1 


1 
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0.25 
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0.17 


mmm 132 


1 


§esg#i2 7 


0.11 
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0.16 
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1 


*JS^2 7 


0.25 
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0.17 


mmm 134 


1 


mm 2 8 


0.11 
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1 
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0.25 


4 1 
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0.11 
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1 


HS60I2 9 
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1 7* 
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0.43 
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1 
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1 


ftttfl 3 2 


0.25 
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1 


USSfli 3 2 


0.43 
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0.16- 
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1 


§gJS#l3 3 
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1 
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0.15 


Hfigfll 15 0 


1 
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2 2 
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§£2 







ttfl 






(mJ/cm 2 ) 
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/JB Vi *J \J 
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VJ - XX 
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V/ ■ J. X 
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1 
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l 
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1 
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2 2 


0.17 


mmm 176 


1 


mmm 5 8 


0.2 5 


2 0 


0 . 17 
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0.11 
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1 
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0.25 
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1 
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0.11 
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1 
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1 0. 1 6 
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1 
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0.43 
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0 . 17 
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tib^; (i) Ti^nsMtt^ii. 

5 A- [( J ) m - (X- P r o)] „ ( 1 ) 

^L, X-P r o«^filltCSELTjK^«m^«mSP r oTf 

io 2. mip r ^siitfc<fco, mytrntmrnvx^m 

15 4. &S»Proj^ (i)7J^^y7Jl/ + JH, TvJUS, 

mm. &tf7;wi/v-u;i/*^6gft£ftfct KD + '>jHi;jift 
•>^p7Mjh> 7^h>n, RtK^^n^'f MxaN-i 

5. (i) fc*v>T, mfr&oL-yhAtf, mmm$kib* 

25 (i)C 1 _ 6 7;P^^-*^^-^S> C i_ 6 7i^^5/- C X . 6 T)V 

c a _ 6 7;m^->-*;i/^n;i,s, **-tJ-->^ o7;u*;u 
kfx&h u o7;^;n, s.^c 1 _ 6 7;i/+;i/v'Jji/S^ 

£^iR2n£t HP + yJHl:^t5ffiIl, X^(ii)C I _ 6 7;i/+ 
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6. g*S*J/^ 7Jl*U>m. 7)V>r-V>m, 7)V*~ 

10 7. S: (1) ic^T, ndU~l 0©K^clr^SW*^l 
8 . TfB5£(3b) 



15 7;Pn^->*;U^X^S> y^DTJ^M, 7U-;US, 7 

it. J,m, X, Pro, nfc*BUiefcl3C) 

20 r 1 ^ ^-xfts&ot, ad^ic^ 7;v*;us, 

o~4tsd. 7;u^i/>s. 7;u^xi^>a. x»7;p* 

25 10. TIB^S (4b) 




Z^-KJ)- (X-Pro)I 
(3b) 
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A 3 &, 7)V*V>m. 7)ltr~U>m. 7)1>*~U>&, 
• v^ v QTJl/^l/>S, 7U-1/>S. ^-^v7/'V*V>S, ;7?k* 

A 3 tllftSgSSa^U R l! WR lb l«-Xli^^TAn 

io ^^n7MM, 7U-;i>£, 7 7J^jH, xte^-r h-b wa 

£tkL, n l^n 2fc*n^tt»SLbT0Xttl&Jb©SE»:T?* 
n l+n2^1"C^5. r, m> X, P r o teiutB £ 1^ £) 

1 1. mmmA 3 &, r)v*u>m. yj^r-vy 

15 a, 7;U*Xl/>a, t + y7^l/>l> 7^^I/>^ + >-»> 

;HTS5tf, u=0Tfei9, ^jgSA 3 dt, i/Vuj )V*V> 
IXtt7U-l/>St<&5tf, u= lT?*5St*Sl 0|?M 
20 ~«ttft^W. 

12. IMA 3 ^, y^P7;V^k>iX«7'J"l/>ST 
^&a J la R^J lb ^S^^Xtt7JU^^>ST«> 

13. ^&aA 3 fr\ v£ D7MI/ >SXii7'J-U >1T* 

25 i^u la s^J lb ^ ADy>M^. 7;v+;i/a. 
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1 4. Z 2 -(J la ) u -(A 3 ) s -(J ! b ) u -Z 3 T*^$nS^7K#^n 

(a) t'7i;-jH, (b) tfT. (t HD+^'J-JV) 
5 C x _ x(s 7)V}}>m. (c) t'* (kFD + y7'J-^) ^D7^ 
•b>m, (d) A 3 ^*;i/#n;i/S. B^Jgl^ l^fiH, 7)V* 

P-$^4^mf : $%>>7))'*u>&, t s k a x « x ;i/ 

$5HX7x;-m (e) A 3 *^>if>^-e^0, J la E:tfJ 
! b ^7 JI/=^ V >SX- Jb§k*X7xy - ;ViRl^ (h) 7Jl/^*W>'# 

y hT^^ nl+n2=l~l 0-?:&&if3£^l OfBm© 

15 16. *Xtt7;P*U3HMfllT?**il*Sl 5fB«©tf53ttt 
MEW. 

18. ^-X^gd^ il©ft^c£ 9$i7K&^££^tgft© 

20 iBT?»^$n, **a« J *»»^fflT?«ii««nT^«ii**i sib 

2 0. ftffittft£«£Sftafl£©i!l£- (MSJt) mm/'& 

*=o. oi/i~ioo/i -e^5»^ i 5 BtoifttM 
2 i . sft&KDffijBsa*, ^-x^flg i o osassfc^bT o . 
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